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The invention is directed to physiologically active compounds of formula (I) wherein R 1 represents R 3 -Z 3 , R 3 -L 2 -R^-Z 3 -, 
R 3 -L 3 -Ar'-L 4 -Z 3 - or R 3 -L 3 -Ar ! -L 2 -R 4 -Z 3 -; R 2 represents hydrogen, halogen, lower alkyl or lower alkoxy; A 1 represents a straight chain 
C2-3alkylene linkage optionally substituted by one or more groups chosen from alkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, imino, 
oxo, thioxo, or alkyl substituted by -ZR 6 , -NY 1 ^, -CO2R 6 or -C(=0)-NY , Y 2 ; L 1 represents a direct bond; an alkenylene, alkylene, 
alkynylene, cycloalkenyiene, cycloalkylene, heteroaryldiyl, heterocycloalkylene or arylene linkage each optionally substituted by (a) an 
acidic functional group, cyano, oxo, -S(0) m R 9 . R 3 , -C(=0)-R 3 , -C(=0)-OR 3 , -N(R 8 )-C(-0)-R 9 , -N(R 8 )-C(-0)-OR 9 , -N(R 8 )-S02~R 9 , 
-NY 4 Y 5 or -[C(=O)-N(R 10 >-C(R 5 )(R ll )]ir-C(-O)-NY 4 Y 5 , or by (b) alkyl substituted by an acidic functional group, or by S(0) m R 9 , 
-C(=0)-NY 4 Y 5 or-NY 4 Y5; a^C^Oy-N^iOH^a^s^n^p-linkage; a-Z?-R ^linkage; a -C(-0)-CH2-C(=0)-linkage; a -R'^-R 12 - 
linkage; a -C(R 4 )(R 13 >-[C(=O)-N(R I0 )-C(R 5 )(R n )]p- linkage; or a -L 5 -L 6 -L 7 - linkage; Z 1 is NR 17 or O; Y is carboxy or an acid 
bioisostere; and the corresponding N-oxides, and their prodrugs; and pharmaceutically acceptable salts and solvates of such compounds and 
their N-oxides and prodrugs. Such compounds have valuable pharmaceutical properties, in particular the ability to regulate the interaction 
of VCAM-1 and fibronectin with the integrin VLA-4 
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DIHYDRO-BENZO(l,4)OXAZINES AND TETRAHYDROQUINOXALINES 

This invention is directed to aza-bicycles, their preparation, pharmaceutical compositions 
containing these compounds, and their pharmaceutical use in the treatment of disease states 
capable of being modulated by the inhibition of cell adhesion. 

Cell adhesion is a process by which cells associate with each other, migrate towards a specific 
target or localise within the extra-cellular matrix. Many of the cell-cell and cell-extracellular 
matrix interactions are mediated by protein ligands (e.g. fibronectin, VCAM-1 and vitronectin) 
and their integrin receptors [e.g. aSpi (VLA-5), a4pl (VLA-4) and aVp3]. Recent studies have 
shown these interactions to play an important part in many physiological (e.g. embryonic 
development and wound healing) and pathological conditions (e.g. tumour-cell invasion and 
metastasis, inflammation, atherosclerosis and autoimmune disease). 

A wide variety of proteins serve as ligands for integrin receptors. In general, the proteins 
recognised by integrins fall into one of three classes: extracellular matrix proteins, plasma 
proteins and cell surface proteins. Extracellular matrix proteins such as collagen fibronectin, 
fibrinogen, laminin, thrombospondin and vitronectin bind to a number of integrins. Many of the 
adhesive proteins also circulate in plasma and bind to activated blood cells. Additional 
components in plasma that are ligands for integrins include fibrinogen and factor X. Cell bound 
complement C3bi and several transmembrane proteins, such as Ig-like cell adhesion molecule 
(ICAM-1,2,3) and vascular cell adhesion molecule (VCAM-1), which are members of the Ig 
superfamily, also serve as cell-surface ligands for some integrins. 

Integrins are heterodimeric cell surface receptors consisting of two subunits called a and p. 
There are at least fifteen different ct-subunits (ocl-a9, a-L, a-M, a-X, a-IIb, a-V and a-E) and at 
least seven different p (pl-P7) subunits. The integrin family can be subdivided into classes based 
on the P subunits, which can be associated with one or more a-subunits. The most widely 
distributed integrins belong to the pi class, also known as the very late antigens (VLA). The 
second class of integrins are leukocyte specific receptors and consist of one of three a-subunits 
(a-L, a-M or a-X) complexed with the P2 protein. The cytoadhesins a-IIbp3 and a-Vp3, 
constitute the third class of integrins. 

The present invention principally relates to agents which modulate the interaction f the ligand 
VCAM-1 with its integrin receptor a4pl (VLA-4), which is expressed on numerous 
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hematopoietic cells and established cell lines, including hematopoietic precursors, peripheral and 
cytotoxic T lymphocytes, B lymphocytes, monocytes, thymocytes and eosinophils. 

The integrin oc4pi mediates both cell-ceil and cell-matrix interactions. Cells expressing a4{3l 
bind to the carboxy-terminal cell binding domain (CS-1) of the extracellular matrix protein 
fibronectin, to the cytokine-inducible endothelial cell surface protein VCAM-1, and to each other 
to promote homotypic aggregation. The expression of VCAM-1 by endothelial cells is 
upregulated by proinflammatory cytokines such as INF-y, TNF-a, IL-lp and IL-4. 

Regulation of oc4pl mediated cell adhesion is important in numerous physiological processes, 
including T-cell proliferation, B-cell localisation to germinal centres, and adhesion of activated 
T-cells and eosinophils to endothelial cells. Evidence for the involvement of VLA-4/VCAM-1 
interaction in various disease processes such as melanoma cell division in metastasis, T-cell 
infiltration of synovial membranes in rheumatoid arthritis, autoimmune diabetes, collitis and 
leukocyte penetration of the blood-brain barrier in experimental autoimmune encephalomyelitis, 
atherosclerosis, peripheral vascular disease, cardiovascular disease and multiple sclerosis, has 
been accumulated by investigating the role of the peptide CS-1 (the variable region of fibronectin 
to which a4pl binds via the sequence Leu-Asp- Val) and antibodies specific for VLA-4 or 
VCAM-1 in various in vitro and in vivo experimental models of inflammation. For example, in a 
Streptococcal cell wall-induced experimental model of arthritis in rats, intravenous 
administration of CS-1 at the initiation of arthritis suppresses both acute and chronic 
inflammation (S.M.Wahl et al., J.Clin.Invest., 1994, 94, pages 655-662). In the oxazalone- 
sensitised model of inflammation (contact hypersensitivity response) in mice, intravenous 
administration of anti-a4 specific monoclonal antibodies significantly inhibited (50-60% 
reduction in the ear swelling response) the efferent response (P.L.Chisholm et al. J. Immunol*, 
1993, 23, pages 682-688). In a sheep model of allergic bronchoconstriction, HP1/2, an anti-oc4 
monoclonal antibody given intravenously or by aerosol, blocked the late response and the 
development of airway hyperresponsiveness ( W.M. Abraham et al. J. Clin. Invest., 1994, 93 
pages 776-787). 

We have now found a novel group of aza-bicycles which have valuable pharmaceutical 
properties, in particular the ability to regulate the interaction of VCAM-1 and fibronectin with 
the integrin VLA-4 (a4pl). 
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Thus, in one aspect, the present invention is directed to aza-bicycles of general formula (I):- 




5 wherein:- 

R* represents a group selected from : 

(i) R 3 -Z 3 - 

(ii) R 3 -L 2 -R 4 -Z 3 - 

(iii) R 3 -L 3 -Ar 3 -L 4 -Z 3 - 

10 (iv) R 3 -L 3 -Arl-L 2 -R 4 -Z 3 - 

R 2 represents hydrogen, halogen, lower alkyl or lower alkoxy; 

R 3 is alkyl, alkenyl, alkynyl, aryl, arylalkyl, arylalkenyl, arylalkynyl, cycloalkyl, cycloalkylalkyl, 
cycloalkylalkenyl, cycloalkylalkynyl, cycloalkenyl, cycloalkenylalkyl, heteroaryl, 
heteroarylalkyl, heteroarylalkenyl, heteroarylalkynyl, heterocycloalkyl or heterocycloalkylalkyl; 
15 R 4 is an alkylene chain, an alkenylene chain, or an alkynylene chain; 

is hydrogen or lower alkyl; 
R« is hydrogen, alkyl, alkenyl, aryl, arylalkyl, cycloalkyl, cycloalkylalkyl, heteroaryl or 
heteroarylalkyl; 

is hydrogen or lower alkyl; 

20 R** is hydrogen, alkyl, aryl, arylalkyl, cycloalkyl, cycloalkylalkyl, heteroaryl, heteroarylalkyl, 
heterocycloalkyl or heterocycloalkylalkyl; 

is alkyl, aryl, cycloalkyl, heteroaryl or heterocycloalkyl, or alkyl substituted by aryl, an acidic 

functional group, cycloalkyl, heteroaryl, heterocycloalkyl, -S(0) m R 3 , -C(=0)-NY 4 Y^ or 

-NY 4 Y 5 ; 

25 RIO is hydrogen, R 3 or alkyl substituted with alkoxy, cycloalkyl, hydroxy, mercapto, alkylthio or 
-NY 4 Y 5 ; 

rH and R 13 are each independently selected from hydrogen or a group consisting amino acid 
side chains, an acidic functional group, R 3 , -C(=0)-R 3 , or -C(=0)-NY 4 Y^, or alkyl substituted 
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by an acidic functional group or by R 3 , -NY 4 Y 5 , -NH-C(=0)-R 3 , -C(=0)-R 4 -NH 2 , 
-C(=0)-Ar 1 -NH 2 , -C(=0)-R 4 -C0 2 H, or -C(=0)-NY 4 Y 5 ; 

or R 10 and R 11 or R 10 and R* 3 together with the atoms to which they attached form a 3- to 
6-membered heterocycloalkyl ring; 

R* 2 i s C^alkylene, optionally substituted by R 3 ; 

R* 4 is alky], aryl, arylalkyl, cycloalkyl, cycloalkylalkyl, heteroaryl, heteroarylalkyl, 
heterocycloalkyl or heterocycloalkylalkyl; 

R 17 represents hydrogen, R 9 , -C(=0)-R 9 , -C(=0)-OR 14 or -S0 2 R 9 ; 

A* represents a straight chain C 2 .3alkylene linkage optionally substituted by one or more 
groups chosen from alkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, imino, oxo, thioxo, or alkyl 
substituted by -ZR 6 , -NY^Y 2 , -C0 2 R 6 or -C(=0)-NY 1 Y 2 ; 
Ar* is aryiene or heteroaryldiyl; 

L* represents: 

(i) a direct bond; 

(ii) an alkenylene, alkylene, alkynylene, cycloalkenylene, cycloalkylene, 
heteroaryldiyl, heterocycloalkylene or aryiene linkage each optionally 
substituted by (a) an acidic functional group, cyano, oxo, -S(0) m R 9 , R 3 , 

-C(=0)-R 3 -C(=0)-OR 3 , -N(R 8 )-C(=0)-R 9 -N(R 8 )-C(=0)-OR 9 , 
-N(R 8 )-S0 2 -R 9 -NY 4 Y 5 or .[C(=O)-N(R 10 ).C(R 5 )(R 11 )] p -C(=O).NY 4 Y s f or by 
(b) alkyl substituted by an acidic functional group, or by S(0) m R 9 , 

-C(=0)-NY 4 Y 5 or -NY 4 Y 5 ; 

(iii) a [C(=O)-N(R 10 )-C(R 5 )(Rl ^Jp- linkage; 

(iv) a -Z 2 -R 12 - linkage; 

(v) a -C(=0)-CH 2 -C(=0)- linkage; 

(vi) a -R 12 -Z 2 -R 12 - linkage; 

(vii) a -C(R 5 )(R 13 )-tC(=O)-N(Rl0).C(R 5 )(R 11 )] p - linkage; or 

(viii) a -L^-L^-L 7 - linkage; 

L 2 represents a -NR 5 -C(=Z)-NR 5 -, -C(=Z)-NR 5 -, -C(=0)-, -C(=Z)-0-, -NR 5 -C(=Z)-, -Z-, -SO-, 
-S0 2 -, -NR5-, -S0 2 -NR 5 -, -NR 5 -S0 2 -, -NR 5 -C(=0)-0-, -0-C(=0)-, or -0-C(=0)-NR 5 - linkage; 
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L 3 represents a heteroaryldiyl, hetcrocycloalkylene, -NR 5 -C(=Z)-NR 5 -, -C(=Z)-NR 5 -, -C(=Z)-0-, 
-NR S -C(=Z)-, -Z-, -SO-, -S0 2 -, -NRS-, -S0 2 -NR 5 -, -NR 5 -S0 2 -, -NR 5 -C(=0)-0-, -0-C(=0)-, or 

-0-C(=0)-NR 5 - linkage; 

L 4 represents a direct bond, an alkylene, alkenylene or alkynylene chain; 
L 5 and \J each independently represent a direct bond or an alkylene chain; 
L.6 represents a cycloalkylene or heterocycloalkylene linkage; 
Y is carboxy (or an acid bioisostere); 

Y* and Y 2 are independently hydrogen, alkenyl, alkyl, aryl, arylalkyl, cycloalkyl, heteroaryl or 
heteroarylalkyl; or the group -NY*Y 2 may form a cyclic amine; 

Y 4 and Y 5 are independently hydrogen, alkenyl, alkyl, alkynyl, aryl, cycloalkenyl, cycloalkyl, 
heteroaryl, heterocycloalkyl, or alkyl substituted by alkoxy, aryl, cyano, cycloalkyl, heteroaryl, 

heterocycloalkyl, hydroxy, oxo, -NY*Y 2 , or one or more -C0 2 R 7 or -C(=0)-NY*Y 2 groups; or 

the group -NY 4 Y 5 m ay form a 5- to 7-membered cyclic amine which (i) may be optionally 
substituted with one or more substituents selected from alkoxy, carboxamido, carboxy, hydroxy, 
oxo (or a 5-, 6- or 7-membered cyclic acetal derivative thereof), R^; (ii) may also contain a 
further heteroatom selected from O, S, S0 2 , or NY*>; and (iii) may also be fused to additional 
aryl, heteroaryl, heterocycloalkyl or cycloalkyl rings to form a bicyclic or tricyclic ring system; 
Y 6 is hydrogen, alkyl, aryl, arylalkyl, -C(=0)-R 14 , -C(=0)-OR 14 or -S0 2 R 14 ; 
Z represents an oxygen or sulphur atom; 

represents NR 17 or O; 
Z 2 is O, S(0) n , NR 5 , SONR 5 , C(=0)NR 5 or C(=0); 
Z 3 represents a direct bond, C(=0), OC(=0), NR 5 C(=0), or S0 2 ; 

m is an integer 1 or 2; 

n is zero or an integer 1 or 2; and 

p is zero or an integer 1 to 4; 

but excluding compounds where an oxygen, nitrogen or sulphur atom is attached directly to a 
carbon carbon multiple bond of an alkenylene or alkynylene residue; 

and the corresponding N-oxides, and their prodrugs; and pharmaceutical^ acceptable salts and 
solvates (e.g. hydrates) of such compounds and their N-oxides and prodrugs. 

In the present specification, the term "compounds of the invention 11 , and equivalent expressions, 
are meant t embrace compounds of general formula (I) as hereinbefore described, which 
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expression includes the prodrugs, protected derivatives of compounds of formula (I) containing 
one or more acidic functional groups and/or amino-acid side chains, the pharmaceuticaHy 
acceptable salts, and the solvates, e.g. hydrates, where the context so permits. Similarly, 
reference to intermediates, whether or not they themselves are claimed, is meant to embrace 
their salts, and solvates, where the context so permits. For the sake of clarity, particular 
instances when the context so permits are sometimes indicated in the text, but these instances are 
purely illustrative and it is not intended to exclude other instances when the context so permits. 

As used above, and throughout the description of the invention, the following terms, unless 
otherwise indicated, shall be understood to have the following meanings:- 

"Patient" includes both human and other mammals. 

"Acid bioisostere" means a group which has chemical and physical similarities producing 
broadly similar biological properties to a carboxy group (see Lipinski, Annual Reports in 
Medicinal Chemistry, 1986,21,p283 "Bioisosterism In Drug Design"; Yun, Hwahak Sekye, 
1993,33,p576-579 "Application Of Bioisosterism To New Drug Design"; Zhao, Huaxue Tongbao, 
1995,p34-38 "Bioisosteric Replacement And Development Of Lead Compounds In Drug 
Design"; Graham, Theochem, 1995,343,pl05-109 "Theoretical Studies Applied To Drug 
Design:ab initio Electronic Distributions In Bioisosteres"). Examples of suitable acid 
bioisosteres include: -C(=0)-NHOH, -C(=0)-CH 2 OH, -C(=0)-CH 2 SH, -C(=0)-NH-CN, sulpho, 
phosphono, alkylsulphonylcarbamoyi, tetrazolyl, arylsulphonylcarbamoyl, 
heteroarylsulphonylcarbamoyl, N-methoxycarbamoyl, 3-hydroxy-3-cyclobutene-l,2-dione, 
3,5-dioxo-l,2,4-oxadiazolidinyl or heterocyclic phenols such as 3-hydroxyisoxazoIyl and 
3-hydoxy-l-methyIpyrazoIyI. 

"Acidic functional group" means a group with an acidic hydrogen within it. The 
"corresponding protected derivatives" are those where the acidic hydrogen atom has been 
replaced with a suitable protecting group. For suitable protecting groups see T.W. Greene and 
P.G.M.Wuts in "Protective Groups in Organic Chemistry" John Wiley and Sons, 1991. 
Exemplary acidic functional groups include carboxy 1 (and acid bioisosteres), hydroxy, me reap to 
and imidazole. Exemplary protected derivatives include esters of carboxy groups (i.e. -CO2R**), 

ethers of hydroxy groups (i.e. -OR 14 ), thioethers of mcrcapto groups (i.e. -SR 14 ), and N- benzyl 
derivatives of imidazoles. 
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"Acyl" means an H-CO- or alkyl-CO- group in which the alkyl group is as described herein. 
"Acylamino" is an acyl-NH- group wherein acyl is as defined herein. 

"Alkenyl" means an aliphatic hydrocarbon group containing a carbon-carbon double bond and 
which may be straight or branched having about 2 to about 15 carbon atoms in the chain. 
Preferred alkenyl groups have 2 to about 12 carbon atoms in the chain; and more preferably 
about 2 to about 4 carbon atoms in the chain. "Branched", as used herein and throughout the 
text, means that one or more lower alkyl groups such as methyl, ethyl or propyl are attached to a 
linear chain; here a linear alkenyl chain. "Lower alkenyl" means about 2 to about 4 carbon 
atoms in the chain which may be straight or branched. Exemplary alkenyl groups include 
ethenyl, propenyl, n-butenyl, i-butenyl, 3-methylbut-2-enyl, n-pentenyl, heptenyl, octenyl, 
cyclohcxylbutenyl and decenyl. 

"Alkenylene" means an aliphatic bivalent radical derived from a straight or branched alkenyl 
group, in which the alkenyl group is as described herein. Exemplary alkenylene radicals include 
vinylene and propylene. 

"Alkoxy" means an alkyl-O- group in which the alkyl group is as described herein. Exemplary 
alkoxy groups include methoxy, ethoxy, n-propoxy, i-propoxy, n-butoxy and heptoxy. 

"Alkoxycarbonyl" means an alkyl-O-CO- group in which the alkyl group is as described herein. 
Exemplary alkoxycarbonyl groups include methoxy- and ethoxycarbonyl. 

"Alkyl" means, unless otherwise specified, an aliphatic hydrocarbon group which may be 
straight or branched having about 1 to about 15 carbon atoms in the chain optionally 
substituted by alkoxy or by one or more halogen atoms. Particular alkyl groups have from 1 to 
about 6 carbon atoms. "Lower alkyl" as a group or part of a lower alkoxy, lower alkylthio, 
lower alkyisulphinyl or lower alkylsulphonyl group means unless otherwise specified, an 
aliphatic hydrocarbon group which may be straight or branched having about 1 to about 4 
carbon atoms in the chain. Exemplary alkyl groups include methyl, ethyl, n-propyl, i-propyl, n- 
butyl, s-butyl, t-butyl, n-pentyl, 3-pentyl, heptyl, octyl, nonyl, decyl and dodecyl. 

"Alkylene" means an aliphatic bivalent radical derived from a straight or branched alkyl group, 
in which the alkyl group is as described herein. Exemplary alkylene radicals include methylene, 
ethylene and trimethylcne. 
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"Alkylenedioxy" means an -O-alkyl-O- group in which the alkyl group is as defined above. 
Exemplary alkylenedioxy groups include methylenedioxy and cthylenedioxy. 

"Alkylsulphinyl" means an alkyl-SO- group in which the alkyl group is as previously described. 
Preferred alkylsulphinyl groups are those in which the alkyl group is C^alkyl. 

"Alkylsulphonyl" means an alkyl-SC>2- group in which the alkyl group is as previously 
described. Preferred alkylsulphonyl groups are those in which the alkyl group is Cj^alkyl. 

"Alkylsulphonylcarbamoyl" means an a!kyl-S02-NH-C(=0)- group in which the alkyl group is 

as previously described. Preferred alkylsulphonylcarbamoyl groups are those in which the alkyl 
group is Ci^alkyl. 

"Alkylthio" means an alkyl-S- group in which the alkyl group is as previously described. 
Exemplary alkylthio groups include methylthio, ethylthio, isopropylthio and heptylthio. 

"Alkynyl" means an aliphatic hydrocarbon group containing a carbon-carbon triple bond and 
which may be straight or branched having about 2 to about 15 carbon atoms in the chain. 
Preferred alkynyl groups have 2 to about 12 carbon atoms in the chain; and more preferably 
about 2 to about 4 carbon atoms in the chain. Exemplary alkynyl groups include ethynyi, 
propynyl, n-butynyl, i-butynyl, 3-methylbut-2-ynyl, and n-pentynyl. 

"Alkynylene" means an aliphatic bivalent radical derived from a straight or branched alkynyl 
group, in which the alkynyl group is as described herein. Exemplary alkynylene radicals 
include ethynylene and propynylene. 

"Amino acid side chains" means the substituent found on the carbon between the amino and 
carboxy groups in a-amino acids. For examples of "corresponding protected derivatives" of 
amino acid side chains, see T.W. Greene and P.G.M.Wuts in "Protective Groups in Organic 
Chemistry" John Wiley and Sons, 1991. 

"Aroyl" means an aryl-CO- group in which the aryl group is as described herein. Exemplary 
aroyl groups include benzoyl and 1- and 2-naphthoyl. 
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"AroyJamino" is an aroyl-NH- group wherein aroyl is as previously defined. 

"Aryl" as a group or part of a group denotes: (i) an optionally substituted monocyclic or 
multicyclic aromatic carbocyclic moiety of about 6 to about 14 carbon atoms, such as phenyl or 
naphthyl; or (ii) an optionally substituted partially saturated multicyclic aromatic carbocyclic 
moiety in which an aryl and a cycloalkyl or cycloalkenyl group are fused together to form a 
cyclic structure, such as a tetrahydronaphthy), indenyl or indanyl ring. Aryl groups may be 
substituted with one or more aryl group substituents which may be the same or different, where 
"aryl group substituent" includes, for example, acyl, acylamino, alkoxy, alkoxycarbonyl, 
alkylenedioxy, alkylsulphinyl, alkylsulphonyl, alkylthio, aroyl, aroylamino, aryl, arylalkyloxy, 
arylalkyloxycarbonyl, arylalkylthio, aryloxy, aryloxycarbonyl, arylsulphinyl, arylsulphonyl, 
arylthio, carboxy, cyano, halo, heteroaroyl, heteroaryl, heteroarylalkyloxy, heteroaroylamino, 
heteroaryloxy, hydroxy, nitro, trifluoromethyl, Y 1 Y 2 N-, Y 1 Y 2 NCO-, Y x Y 2 NS02-» 
Y 1 Y 2 N-C 2 .6a^ylene-Z 4 - {where Z 4 is O, NR 5 or S(0) n }, alkyIC(=0)-Y 1 N-, alky!S0 2 -Y 1 N- or 
alkyl optionally substituted with aryl, heteroaryl, hydroxy, or Y*Y 2 N-. 

"Arylalkenyl" means an aryl-alkenyl- group in which the aryl and alkenyl are as previously 
described. Preferred arylalkenyis contain a lower alkenyl moiety. Exemplary arylalkenyl 
groups include styryl and phenylallyl. 

"Arylalkyl" means an aryl-alkyl- group in which the aryl and alkyl moieties are as previously 
described. Preferred arylalkyl groups contain a C^alkyl moiety. Exemplary arylalkyl groups 
include benzyl, 2-phenethyl and naphthlenemethyl. 

"Arylalkyloxy" means an arylalkyl-O- group in which the arylalkyl groups is as previously 
described. Exemplary arylalkyloxy groups include benzyloxy and 1- or 2-naphthalenemethoxy. 

"Arylalkyloxycarbonyl" means an arylalkyl-O-CO- group in which the arylalkyl groups is as 
previously described. An exemplary arylalkyloxycarbonyl group is benzyloxycarbonyl. 

"Arylalkylthio" means an arylalkyl-S- group in which the arylalkyl group is as previously 
described. An exemplary arylalkylthio group is benzylthi . 
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"Arylalkynyl" means an aryl-alkynyl- group in which the aryl and alkynyl are as previously 
described. Exemplary arylalkynyl groups include phenylethynyl and 3-phenyIbut-2-ynyl. 

"Arylene" means an optionally substituted bivalent radical derived from an aryl group. 
Exemplary arylene groups include optionally substituted phenylene, naphthylene and 

indanylene. When Ar* is arylene this may particularly represent an optionally substituted 
phenylene. Suitable substituents include one or more "aryl group substituents" as defined 
above, particularly halogen, methyl or methoxy. 

"Aryloxy" means an aryl-O- group in which the aryl group is as previously described. 
Exemplary aryloxy groups include optionally substituted phenoxy and naphthoxy. 

"Aryloxycarbonyl" means an aryl-0-C(=0)- group in which the aryl group is as previously 
described. Exemplary aryloxycarbonyl groups include phenoxycarbonyl and 
naphthoxycarbonyl. 

"Arylsulphinyl" means an aryl-SO- group in which the aryl group is as previously described. 
"Arylsulphonyl" means an aryl-SC>2- group in which the aryl group is as previously described. 

"Arylsulphonylcarbamoyl" means an aryI-S02-NH-C(=0)- group in which the aryl group is as 
previously described. 

"Arylthio" means an aryl-S- group in which the aryl group is as previously described. 
Exemplary arylthio groups include phenylthio and naphthylthio. 

"Azaheteroaryl" means an aromatic carbocyclic moiety of about 5 to about 10 ring members in 
which one of the ring members is nitrogen and the other ring members are chosen from carbon, 
oxygen, sulphur, or nitrogen. Examples of azaheteroaryl groups include pyridyl, pyrimidinyl, 
quinolinyl, isoquinolinyl, quinazolinyl, imidazolyl, and benzimidazolyl. 

"Azaheteroaryldiyl" means an optionally substituted bivalent radical derived from a heteroaryl 
group. 
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"Cyclic amine* 1 means a 3 to 8 membered monocyclic cycloalkyl ring system where one of the 
ring carbon atoms is replaced by nitrogen and which (i) may optionally contain an additional 
heteroatom selected from O, S or NY^ (where is hydrogen, alky I, arylalkyl, and aryl) and (ii) 
may be fused to additional aryl or heteroaryl ring to form a bicyclic ring system. Exemplary 
cyclic amines include pyrrolidine, piperidine, morpholine, piperazine, indoline and pyrindoline. 

"Cycloalkenyl" means a non-aromatic monocyclic or multicyclic ring system containing at least 
one carbon-carbon double bond and having about 3 to about 10 carbon atoms. Exemplary 
monocyclic cycloalkenyl rings include cyclopentenyl, cyclohexenyl or cycloheptenyl. 

"Cycloalkenylalkyl" means a cycloalkenyl-alkyi- group in which the cycloalkenyl and alkyl 
moieties are as previously described. Exemplary cycloalkenylalkyl groups include 
cyclopentenylmethyl, cyclohexenylmethyl or cycloheptenylmethyl. 

"Cycloalkenylene" means a bivalent radical derived from an unsaturated monocyclic 
hydrocarbon of about 3 to about 10 carbon atoms by removing a hydrogen atom from each of 
two different carbon atoms of the ring. Exemplary cycloalkenylene radicals include 
cyclopentenylene and cyclohexenylene. 

"Cycloalkyl" means a saturated monocyclic or bicyclic ring system of about 3 to about 10 carbon 
atoms optionally substituted by oxo. Exemplary monocyclic cycloalkyl rings include 
C3.gcycIoalkyl rings such as cyclopropyl, cyclopentyl, cyclohexyl and cycloheptyl. 

"Cycloalkylalkenyl" means a c} cloalkyl-alkenyl- group in which the cycloalkyl and alkenyl 
moieties are as previously described. Exemplary monocyclic cycloalkylalkenyl groups include 
cyclopentylvinylene and cyclohexylvinylene. 

"Cycloalkylalkyl" means a cycloalkyl-alkyl- group in which the cycloalkyl and alkyl moieties are 
as previously described. Exemplary monocyclic cycloalkylalkyl groups include 
cyclopropylmethyl, cyclopentylmethyl, cyclohexylmethyl and cycloheptylmethyl. 

"Cycloalkylalkynyl" means a cycloalkyl-alkynyl- group in which the cycloalkyl and alkynyl 
moieties are as previously described. Exemplary monocyclic cycloalkylalkynyl groups include 
cyclopropylethynyl, cyclopentylcthynyl and cyclohexylethynyl. 
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"Cycloalkylene" means a bivalent radical derived from a saturated monocyclic hydrocarbon of 
about 3 to about 10 carbon atoms by removing a hydrogen atom from each of two different 
carbon atoms of the ring. Exemplary cycloalkenylene radicals include cyclopentylene and 
cyclohexylene. 

"Halo" or "halogen" means flu or o, chloro, bromo, or iodo. Preferred are fluoro or chloro. 

"Heteroaroyl" means a heteroaryl-C(=0)- group in which the heteroaryl group is as described 
herein. Exemplary groups include pyridylcarbonyl. 

"Heteroaroylamino" means a heteroaroyl-NH- group in which the heteroaryl moiety are as 
previously described. 

"Heteroaryl M as a group or part of a group denotes: (i) an optionally substituted aromatic 
monocyclic or m u I ti cyclic organic moiety of about 5 to about 10 ring members in which one or 
more of the ring members is/are element(s) other than carbon, for example nitrogen, oxygen or 
sulphur (examples of such groups include benzimidazoiyl, benzthiazolyl, furyl, imidazolyl, 
indolyl, indolizinyl, isoxazolyl, isoquinolinyl, isothiazolyl, oxadiazolyl, pyrazinyl, pyridazinyl, 
pyrazolyl, pyridyl, pyrimidinyl, pyrrolyl, quinazolinyl, quinolinyl, 1,3,4-thiadiazolyl, thiazolyl, 
thienyl and triazolyl groups, optionally substituted by one or more aryl group substituents as 
defined above); (ii) an optionally substituted partially saturated multicyclic heterocarbocyclic 
moiety in which a heteroaryl and a cycloalkyl or cycloalkenyl group are fused together to form a 
cyclic structure (examples of such groups include pyrindanyl groups). Optional substituents 
include one or more "aryl group substituents" as defined above. 

"Heteroarylalkenyl" means a heteroaryl-alkenyl- group in which the heteroaryl and alkenyl 
moieties are as previously described. Preferred heteroarylalkenyl groups contain a lower 
alkenyl moiety. Exemplary heteroarylalkenyl groups include pyridylethenyl and pyridylallyl. 

"Heteroarylalkyl" means a heteroaryl-alkyl- group in which the heteroaryl and alkyl moieties 
are as previously described. Preferred heteroarylalkyl groups contain a Cj^alkyl moiety. 
Exemplary heteroarylalkyl groups include pyridylmethyl. 
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"Heteroarylalkyloxy" means an heteroarylaikyl-O- group in which the heteroarylalkyl group is 
as previously described. Exemplary heteroaryloxy groups include optionally substituted 
pyridylmethoxy. 

"Heteroarylalkynyl" means a heteroaryl-alkynyl- group in which the heteroaryl and alkynyl 
moieties are as previously described. Exemplary heteroarylalkenyl groups include 
pyridylethynyl and 3-pyridylbut-2-ynyI. 

"Heteroaryldiyl" means a bivalent radical derived from an aromatic monocyclic or multicyclic 
organic moiety of about 5 to about 10 ring members in which one or more of the ring members 
is/are element(s) other than carbon, for example nitrogen, oxygen or sulphur, and optionally 
substituted by one or more "aryl group substituents" as defined above. When Ar^ is an 
optionally substituted heteroaryldiyl group this may particularly represent an optionally 
substituted "azaheteroaryldiyl" group. 

"Heteroaryloxy" means an heteroaryl-O- group in which the heteroaryl group is as previously 
described. Exemplary heteroaryloxy groups include optionally substituted pyridyloxy. 

M Heteroarylsulphonylcarbamoyl ,f means a heteroaryl-SC>2-NH-C(=0)- group in which the 
heteroaryl group is as previously described. 

"Heterocycloalkyl" means: (i) a cycloalkyl group of about 3 to 7 ring members which contains 
one or more heteroatoms selected from O, S or NY^ and which may optionally be substituted by 
oxo; (ii) an optionally substituted partially saturated multicyclic heterocarbocyclic moiety in 
which an aryl (or heteroaryl ring) and a heterocycloalkyl group are fused together to form a 
cyclic structure (examples of such groups include chromanyl, dihydrobenzofuranyl, indolinyl 
and pyrindolinyl groups). 

"Heterocycloalkylalkyl" means a heterocycloalkyl-alkyl- group in which the heterocycloalkyl 
and alkyl moieties are as previously described. 

"Heterocycloalkylene" means a bivalent radical derived from a saturated monocyclic 
hydrocarbon of about 5 to about 7 atoms, which contains one or more heteroatoms selected from 
O, S or NY^ and is optionally substituted by oxo, by removing a hydrogen atom from each of two 
different carbon atoms of the ring, or when NY 3 is NH by removing a hydrogen atom from one 
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carbon atom of the ring and a hydrogen atom from the NH, or when the ring contains two NY^ 
heteroatoms and NY** is NH by removing a hydrogen atom from both nitrogen atoms. When L* 
is a heterocycloalkylene group this may particularly represent a bivalent radical derived 
pyrrolidine, especially 3,4-pyrroIidinediyI. 

"Prodrug" means a compound which is convertible in vivo by metabolic means (e.g. by 
hydrolysis) to a compound of formula (I), including N-oxides thereof. For example an ester of a 
compound of formula (I) containing a hydroxy group may be convertible by hydrolysis in vivo to 
the parent molecule. Alternatively an ester of a compound of formula (I) containing a carboxy 
group may be convertible by hydrolysis in vivo to the parent molecule. 

Suitable esters of compounds of formula (I) containing a hydroxy group, are for example 
acetates, citrates, lactates, tartrates, malonates, oxalates, salicylates, propionates, succinates, 
fumarates, maleates, methylene-bis-p-hydroxynaphthoates, gentisates, isethionates, 
di-p-toluoyltartrates, methanesulphonates, ethanesulphonates, benzenesulphonates, 
p-toluenesulphonates, cyclohexylsulphamates and quinates. 

Suitable esters of compounds of formula (I) containing a carboxy group, are for example those 
described by FJ.Leinweber, Drug Metab. Res., 1987, 18, page 379. 

Suitable esters of compounds of formula (I) containing both a carboxy group and a hydroxy 
group within the moiety -L*-Y, include lactones, formed by loss of water between said carboxy 
and hydroxy groups. Examples of lactones include caprolactones and butyrolac tones. 

An especially useful class of esters of compounds of formula (I) containing a hydroxy group, may 
be formed from acid moieties selected from those described by Bundgaard et al., J. Med. Chem., 
1989, 32 , page 2503-2507, and include substituted (aminomethyl)-benzoates, for example 
dialkylamjno-methylbenzoates in which the two alkyl groups may be joined together and/or 
interrupted by an oxygen atom or by an optionally substituted nitrogen atom, e.g. an alkylated 
nitrogen atom, more especially (morpholino-methyl)benzoates, e.g. 3- or 
4-(morpholinomethyl)-benzoates, and (4-aIkylpiperazin-l-yl)benzoates, e.g. 3- or 
4-(4-alky!piperazin-l-yl)benzoates. 

Where the compound of the invention contains a carboxy group, or a sufficiently acidic 
bioisostere, base addition salts may be formed and are simply a more convenient form f r use; 
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and in practice, use of the salt form inherently amounts to use of the free acid form. The bases 
which can be used to prepare the base addition salts include preferably those which produce, 
when combined with the free acid, pharmaceutical^ acceptable salts, that is, salts whose cations 
arc non-toxic to the patient in pharmaceutical doses of the salts, so that the beneficial inhibitory 
effects inherent in the free base are not vitiated by side effects ascribable to the cations. 
Pharmaccutically acceptable salts, including those derived from alkali and alkaline earth metal 
salts, within the scope of the invention include those derived from the following bases: sodium 
hydride, sodium hydroxide, potassium hydroxide, calcium hydroxide, aluminium hydroxide, 
lithium hydroxide, magnesium hydroxide, zinc hydroxide, ammonia, ethylenediamine, N-methyl- 
glucamine, lysine, arginine, ornithine, choline, 

N,N'-dibenzylethylcncdiamine, chloroprocaine, diethanolamine, procaine, 
N-benzylphenethylamine, diethylamine, piperazine, tris(hydroxymethyl)aminomethane, 
tetramethylammonium hydroxide, and the like. 

Some of the compounds of the present invention are basic, and such compounds are useful in the 
form of the free base or in the form of a pharmaccutically acceptable acid addition salt thereof. 

Acid addition salts are a more convenient form for use; and in practice, use of the salt form 
inherently amounts to use of the free base form. The acids which can be used to prepare the acid 
addition salts include preferably those which produce, when combined with the free base, 
pharmaceutical]}' acceptable salts, that is, salts whose anions are non-toxic to the patient in 
pharmaceutical doses of the salts, so that the beneficial inhibitory effects inherent in the free 
base are not vitiated by side effects ascribable to the anions. Although pharmaceutically 
acceptable salts of said basic compounds are preferred, all acid addition salts are useful as 
sources of the free base form even if the particular salt, per se, is desired only as an intermediate 
product as, for example, when the salt is formed only for purposes of purification, and 
identification, or when it is used as intermediate in preparing a pharmaceutically acceptable salt 
by ion exchange procedures. Pharmaceutically acceptable salts within the scope of the invention 
include those derived from mineral acids and organic acids, and include hydrohalides, e.g. 
hydrochlorides and hydrobromides, sulphates, phosphates, nitrates, sulphamates, acetates, 
citrates, lactates, tartrates, malonates, oxalates, salicylates, propionates, succinates, fumarates, 
maleates, methylene-bis-b-hydroxynaphthoates, gentisates, isethionates, di-p-toluoyl tartrates, 
methane-sulphonates, cthanesulphonates, benzenesuiphonates, p-toluenesulphonates, 
cyclohexylsulphamates and quinates. 
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As well as being useful in themselves as active compounds, salts of compounds of the invention 
are useful for the purposes of purification of the compounds, for example by exploitation of the 
solubility differences between the salts and the parent compounds, side products and/or starting 
materials by techniques well known to those skilled in the art. 

With reference to formula (I) above, the following are particular and preferred groupings: 

Rl may particularly represent a group R 3 -Z 3 - in which Z 3 is as defined above, especially C(=0), 
and R 3 is as defined above, especially (i) optionally substituted aryl, such as optionally 
substituted phenyl [preferred optional substituents include aryloxy, cyano, halo (e.g. chloro or 
fluoro), lower alkoxy (e.g. methoxy), lower alkyl (e.g. methyl), nitro and perfiuoroloweralkyl (e.g. 
trifiuoromethyl)], (ii) optionally substituted heteroaryl, such as isoquinolinyl, isoxazolyl, 
pyrazolopyrimidinyl, pyridyl, pyrimidinyl, quinolinyl, thiazolyl and triazolyl, each optionally 
substituted by one or more aryl group substituents as described hereinbefore [preferred optional 
substituents include alkyI-C(=0)-, aryl, cyano, halo, (e.g. chloro or fluoro), lower alkoxy (e.g. 
methoxy), lower alkyl (e.g. methyl), lower alkylsulphonyl, lower alkylthio, nitro and 
perfiuoroloweralkyl (e.g. trifiuoromethyl)] or (iii) optionally substituted arylalkyl in which the 
aryl group is optionally substituted by one, or preferably two aryl group substituents (preferred 
optional substituents include halo, hydroxy and methoxy). may particularly represent a 
group R 3 -C(=0)- in which R 3 is a substituted aryl selected from 2-chIorophenyI, 5-chloro-2- 
cyanophenyl, 2-chIoro-6-methylphenyI, 2,6-dichlorophenyi, 2,6-difluorophenyl, 4-fluoro-2- 
trifluoromethyl, 2-methyl-4-nitrophenyl, 2-methyI-5-nitrophenyl, 2-nitrophenyl, 3-nitrophenyl, 
2-phenoxyphenyl or an optionally substituted heteroaryl selected from quinoIin-4-yl, isoquinolin- 
2-yl, 2,4-pyridin-3-yI, 2,6-dimethyl-4-trifluoromethylpyridin-3-yl, 4-trifluoromethylpyridin3-yI, 
2-phenyl-4-methyI-l,2,3-triazol-5-yl, 3,5-dimethylisoxazol-4-yl, 2,7-dimethylpyrazolo- 
[l,5-a]pyrimidin-6-yI, 2-isopropyl-4-methyIthiazol-5-yI, 4-trifiuoromethylpyrimidin-5-yl, 
4-hydroxybenzyI, 3-chloro- 4-hydroxybenzyl, 3-fluoro-4-hydroxybenzyl, and 4-hydroxy-3- 
methoxybenzyl. 

R* may also particularly represent a group R 3 -L 3 -Ar^-L^-Z 3 - in which Z 3 is as defined above, 
especially C(=0); represents a straight or branched C^.^alkylcne chain, more particularly a 

straight Cj^alkylene chain such as methylene or ethylene, preferably methylene; Ar* is an 
optionally substituted phenylene, such as optionally substituted m- or p-phenylene, preferably 
optionally substituted p-phenylene. more preferably a 3-substitutcd p-phenylene, in which the 
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substituent is ortho to the R 3 -L 3 - group, (preferred optional substituents include halo, 
Cj^alkyl, Cj^alkoxy, Cj^alkylthio, C^alkylsulphinyl and Cj^alkylsulphonyl, especially 

chloro, methyl, ethyl, methoxy, mcthylthio, methylsulphinyl and methylsulphonyl), or Ar* is an 
optionally substituted heteroaryldiyl, such as optionally substituted azaheteroaryldiyl, (e.g. 
optionally substituted pyridinediyl, preferably a p-pyridinediyl), where the optional substituents 
include Ci^alkyl and Cj^alkoxy, especially methyl and methoxy, more preferably a 

pyridine-2,5-diyl, in which the R 3 -L 3 - group is adjacent to the pyridyl nitrogen atom, and which 
is substituted in the 4- or 6-position with a methyl or methoxy group; L 3 represents a 
-NH-C(=0)-NH- linkage; and R 3 is as defined above, particularly an optionally substituted aryl 
group (such as optionally substituted phenyl) or an optionally substituted heteroaryl (such as 
optionally substituted pyridyl), and is preferably 2- or 3-methyI(or methoxy)phenyl, more 
preferably 2-methylphenyl, or 3-methyI-2-pyridyL 

Rl may also particularly represent a group R 3 -L 3 -Arl-L^-Z 3 - in which: Z 3 is as defined above, 
especially C(=0); represents a straight or branched Cj.^alkylene chain, more particularly a 
straight Cj^alkylene chain such as methylene or ethylene, preferably methylene; Ar* is an 8 to 

10 membered bicyclic system (^^^ wm " c * 1 ^ r,n ^ f A | > s a 5 or 6 membered 





optionally substituted heterocycie, preferably a 5 membered heteroaryl ring, (ii) ring 

a 5 or 6 membered optionally substituted heterocycie or an optionally substituted benzene ring, 
preferably a benzene ring, (iii) each ring is optionally substituted by one or more "aryl group 
substituents" as defined above, (iv) the two rings are joined together by a carbon-carbon linkage 

or a carbon-nitrogen linkage, and ( a I b lis preferably optionally substituted 





benzoxazolyl or optionally substituted benzimidazolyl, each [more particularly ring 

optionally substituted by one or more "aryl group substituents" as defined above [examples of 
particular aryl group substituents include lower alkyl (e.g. methyl), lower alkoxy (e.g. methoxy), 
amino, halogen, hydroxy, lower alkylthio, lower alkylsulphinyl, lower alkylsulphonyl, nitr or 
trifluoromethyl]; L 3 represents NR^, especially NH; and R 3 is as defined above, particularly 
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optionally substituted ary), such as a 2-substilutcd phenyl, [examples of particular aryl group 
substituents include lower alkyl (e.g. methyl), lower alkoxy (e.g. methoxy), halo (e.g. fluoro or 

chloro) and Y* Y^N- (e.g. dimethylamino)], and is preferably 2-methylphenyI, 

R* may also particularly represent a group R 3 -L 3 -Ar*-L^.Z 3 - in which: 7? is as defined above, 
especially C(=0); represents a straight or branched C^alkylene chain, more particularly a 
straight Cj^alkylene chain such as methylene or ethylene, preferably methylene; Ar* is an 

optionally substituted phenylene, such as optionally substituted m- or p-phenylene, preferably 
optionally substituted p-phenylene, more preferably a 3-substituted p-phenylene, in which the 
substituent is ortho to the R 3 -L 3 - group, (preferred optional substituents include chloro, 
Cj^alkyl, C^alkoxy, Cj^alkylthio, Cj^alkylsulphinyl and C^alkylsulphonyl, especially 

chloro, methyl, ethyl, methoxy, methylthio, methylsulphinyl and methylsulphonyl), or Ar* is an 
optionally substituted heteroaryldiyl, such as optionally substituted azaheteroaryldiyl, (e.g. 
optionally substituted pyridinediyl, preferably a p-pyridinediyl), where the optional substituents 
include Cj^alkyl and Cj^alkoxy, especially methyl and methoxy, more preferably a 

pyridine-2,5-diyl, in which the group is adjacent to the pyridyl nitrogen atom, and which 

is substituted in the 4- or 6-position with a methyl or methoxy group; L 3 represents -C(=0)-NH- 

and R 3 is heterocycloalkyl, more particularly a bicyclic amine containing 9-10 atoms, especially 
indolinyl. 

may particularly represent hydrogen. 
R2 may also particularly represent lower alkyl, (e.g. methyl). 
R2 may also particularly represent lower alkoxy (e.g. methoxy). 

A* may particularly represent a straight chain C2-3a!kyIene linkage, e.g. ethylene and 
trimethylene, especially ethylene. 

may particularly represent O. 
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may also particularly represent NR*? where R*? is (i) hydrogen, (ii) -C(=0)-R 9 in which R 9 
is as defined above, particularly an optionally substituted aryl group (such as optionally 
substituted phenyl), Cj^alkyi (e.g. methyl), Chalky! substituted by an acidic group (e.g. 

-CH2CH2CO2H) or C2-4alkyl substituted by -NY 4 Y 5 in which Y 4 and Y 5 are as defined above 

(e.g. -CH2GH2NMe2> or (iii) -C(=0)-OR 14 in which R 14 is as defined above, particularly alkyl 
(e.g, tertiary-butyl), 

L* may particularly represent an optionally substituted alkylene linkage, especially optionally 
substituted ethylene or propylene, preferably optionally substituted ethylene- Preferred optional 
substituents include lower alkyl, aryl, heteroaryl, -N(R 8 )-C(=0)-R 9 , -N(R 8 )-C(=0)-OR 9 , 
-N(R 8 )-S0 2 -R 9 , -NY 4 Y 5 and -[C(=O)-N(R 10 )-C(R 5 )(Rl 1 )] p -C(=O).NY 4 Y5 or alkyl substituted 

by carboxy (or an acid bioisostere), -ZH, -ZR 14 , -C(=0)-NY 4 Y 5 or -NY 4 Y 5 . In one preferred 

R 5 

embodiment L 1 is a group C CH— , [where R 5 is hydrogen or lower alkyl (e.g. methyl) 

R 15 

and R 1 ^ represents hydrogen or lower alkyl, or where R^ is hydrogen and R 1 ^ represents aryl, 
heteroaryl, -N(R 8 )-C(=0)-R 9 , -N(R 8 )-C(=0)-OR 9 , -N(R 8 )-S0 2 -R 9 , -NY 4 Y 5 or 

[C(=0)-N(Rl°)-C(R 5 )(R 11 )]p-C(=0)-NY 4 Y 5 , or is alkyl substituted by carboxy (or an acid 
bioisostere), -ZH, -ZR 14 , -C(=0)-NY 4 Y 5 or -NY 4 Y 5 ], and more preferably a group 

CH— CH— , particularly — CH— [where R*5 represents hydrogen, lower alkyl, 

aryl, heteroaryl, -N(R 8 )-C(=0)-R 9 , -N(R 8 )-C(=0)-OR 9 , -N(R 8 )-S0 2 -R 9 or -NY 4 Y$ or alkyl 

substituted by carboxy, -OH, -OR 14 or -C(=0)-NY 4 Y 5 ]. In another preferred embodiment L 1 is 
R S 

a group - — CH— C [where R^ is hydrogen or lower alkyl (e.g. methyl) and R 1 ^ represents 

lower alkyl, or where R 5 is hydrogen and R 1 ^ 3 represents aryl, heteroaryl, -N(R 8 )-C(=0)-R 9 , 
-N(R 8 )-C(=0)-OR 9 -N(R 8 )-S0 2 -R 9 , -NY 4 Y 5 or [C(=O)-N(R 10 )-C(R 5 )(R 11 )] p -C(=O)-NY 4 Y 5 , 
or alkyl substituted by carboxy (or an acid bioisostere), -ZH, -ZR 14 , -C(=0)-NY 4 Y 5 or -NY 4 Y S ], 
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and is more preferably a group CH— CH — , particularly 

represents -N(R 8 )-C(=0)-R 9 , or -N(R8)-S0 2 -R 9 ]. 

may also particularly represent an unsubstituted alkenylene linkage, especially vinylene. 

L 1 may also particularly represent a -Z 2 -R 12 - linkage, such as -OCH 2 -, -0-CH 2 -CH 2 -, 
-S(0) n -CH 2 -, -S(0) n -CH 2 -CH 2 -, -NH-CH 2 -, or -NH-CH 2 -CH 2 - 

L 1 may also particularly represent a - linkage, in which (i) and L' are both a direct 

bond and is optionally substituted heterocycloalkylene, such as pyrrolidindiyl, especially 
3,4-pyrrolidindiyl, or cycloalkylene, such as cyclopentyl, (ii) is alkylene, such as methylene, 
is cycloalkylene, such as cyclopentyl, and L 7 is a direct bond, or (iii) Lr> is a direct bond, is 
cycloalkylene, such as cyclopentyl, and is alkylene, such as methylene. 

Y may particularly represent carboxy. 

It is to be understood that this invention covers all appropriate combinations of the particular 
and preferred groupings referred to herein. 

A particular group of compounds of the invention are compounds of formula (Ix):- 




(Ix) 

in which R^, R^, Ar*, L* t and Y are as hereinbefore defined and Z* represents 

(where R* 7 is as hereinbefore defined) and their prodrugs and pharmaceutical acceptable 
salts, and solvates (e.g. hydrates) of compounds of formula (Ix) and their prodrugs. 



-CH— CH — [where R 15a 

4- 
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Another particular group of compounds of the invention are compounds of formula (Ia):- 



R 3 -NH-C ( =0) -NH-Ar 1 -!^ 4 

(Ia) 

5 

in which R 2 , R 3 , A 1 , Ar 1 , L 1 , L 4 , Y and are as hereinbefore defined, and the corresponding 
N-oxides, and their prodrugs; and pharmaceutically acceptable salts and solvates (e.g. hydrates) 
of such compounds and their N-oxides and prodrugs. 

10 Compounds of formula (Ia) in which represents an optionally substituted aryl group, 

particularly an optionally substituted phenyl group, such as a 2-substituted phenyl, especially 

2- methyIphenyl, are preferred. 

Compounds of formula (Ia) in which R^ represents an optionally substituted heteroaryl group, 
15 particularly an optionally substituted pyridyl, such as optionally substituted 2-pyridyl, especially 

3- methyl-2-pyridyl, are also preferred. 

Compounds of formula (Ia) in which Ar 1 represents an optionally substituted phenylene, 
especially optionally substituted m- or p-phenylene, more especially optionally substituted 
20 p-phenylene, are preferred. Compounds of formula (Ia) in which Ar 1 represents 3-substituted 
p-phenylene, in which the substituent is ortho to the R 3 -NH-C(=0)-NH- group, are particularly 
preferred. Preferred optional substituents include halo, Cj^alkyl, Cj^alkoxy, Cj^alkylthio, 
Ci_4alkylsulphinyl and Cj^alkylsulphonyl, especially chloro, methyl, ethyl, methoxy, 
methyl thlo, methylsulphinyl and methylsulphonyl. 

25 

Compounds of formula (Ia) in which Ar 1 is an optionally substituted heteroaryldiyl, such as 
optionally substituted pyridinediyl, particularly a p-pyridinediyl, more particularly a 
pyridine-2,5-diyl, in which the R 3 -NH-C(=0)-NH- group is adjacent to the pyridyl nitrogen 
atom, and which is substituted in the 4- or 6-position, are also preferred. Preferred optional 
30 substituents include Cj^alkyl and Cj^alkoxy, especially methyl and methoxy. 
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Compounds of formula (la) in which L 4 represents a straight or branched Cj.^alkylene chain, 
more particularly a straight Cj^alkylene chain such as methylene or ethylene, especially 
methylene, are preferred. 

Compounds of formula (la) in which A* represents ethylene are preferred. 

Compounds of formula (la) in which represents O are preferred. 

Compounds of formula (la) in which Z* represents NH are also preferred. 

Compounds of formula (la) in which Z* represents N-C(=0)-R 9 in which is (i) optionally 
substituted aryl, such as optionally substituted phenyl, (ii) Cj^alkyl (e.g. methyl), C^alkyl 

substituted by an acidic group (e.g. -CH2CH2CO2H) or C2-4alkyl substituted by -NY 4 Y 5 in 

which Y 4 and Y 5 are as defined above (e.g. -CH2CH2NMe2) are also preferred. 

Compounds of formula (la) in which Z* represents N-C(=0)-OR^ 4 in which R* 4 is alkyl (e.g. 
tertiary- butyl) are also preferred. 

Compounds of formula (la) in which R^ represents hydrogen are preferred. 

Compounds of formula (la) in which represents an optionally substituted alkylene linkage, 
particularly optionally substituted ethylene or optionally substituted propylene, especially 
ethylene optionally substituted with lower alkyl, aryl, heteroaryl, -N(R 8 )-C(=0)-R 9 , 
-N(R 8 )-C(=0)-OR 9 , -N(R 8 )-S0 2 -R 9 , -NY 4 Y 5 or -[C(=O)-N(R 10 )-C(R 5 )(R 11 )] p -C(=O)-NY 4 Y 5 , 

or alkyl substituted by carboxy (or an acid bioisostere), -ZH, -ZR 14 , -C(=0)-NY 4 Y 5 or -NY 4 Y 5 , 

R 5 

are preferred. In one preferred embodiment is a group C CH $~~ [where R^ is 



R X5 



hydrogen or lower alkyl (e.g. methyl) and R*5 represents hydrogen or lower alkyl, or where 
is hydrogen and R 15 represents aryl, heteroaryl, -N(R 8 )-C(=0)-R 9 , -N(R 8 )-C(=0)-OR 9 , 
-N(R 8 )-S0 2 -R 9 , -NY 4 Y 5 or -[C(=O)-N(R 10 )-C(R 5 )(R 11 )] p -C(=O)-NY 4 Y 5 , or alkyl substituted 
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by carboxy (or an acid bioisoslere), -ZH, -ZR 14 -C(=0)-NY 4 Y 5 or -NY 4 Y S ], and is more 
preferably a group CH — CHj- , particularly CH — CH— [where R 1 ^ represents 

R 15 i 15 
hydrogen, lower alkyl, aryl, heteroaryl, -N(R 8 )-C(=0)-R 9 , -N(R 8 )-C(=0)-OR 9 , -N(R 8 )-SC>2-R 9 
or -NY 4 Y 5 or alkyl substituted by carboxy, -OH, -OR 14 or -C(=0)-NY 4 Y 5 ]. In another 

R 5 

preferred embodiment L 1 is a group CH— C [where is hydrogen or lower alkyl (e.g. 

methyl) and R 1 ^ 3 represents lower alkyl, or where is hydrogen and R^a represents aryl, 
heteroaryl, -N(R 8 )-C(=0)-R 9 , -N(R 8 )-C(=0)-OR 9 , -N(R 8 )-S0 2 -R 9 , -NY 4 Y 5 or 
-[C(=O)-N(R 10 )-C(R s )(R 11 )] p -C(=O)-NY 4 Y 5 , or alkyl substituted by carboxy (or an acid 
bioisostere), -ZH, -ZR 14 , -C(=0)-NY 4 Y 5 or -NY 4 Y 5 ], and is more preferably a 
group CH~CH — particularly CHj-CH — [where R 1 ^ 3 represents -N(R 8 )-C(=0)-R 9 , 

or -N(R 8 )-S0 2 -R 9 ]. 

Compounds of formula (la) in which Y represents carboxy are preferred. 

A preferred group of compounds of the invention are compounds of formula (la) in which:- R^ is 
hydrogen; R^ is a 2-substituted phenyl [especially 2-methyl(or methoxy)phenyl]; A 1 is ethylene; 
Arl is optionally substituted m- or p-phenylene (especially 3-chloro-p-phenylene, 3-methyI-p- 
phenylene, 3-ethyI-p-phenylene, 3-mcthoxy-p-phenylene, 3-methylthio-p-phenylene, 
3-methyIsulphinyl-p-phenylene and 3-mcthylsulphonyl-p-phenylene) or optionally substituted 
p-pyridinediyl [especially 4(or 6)-methyl(or methoxy)-p-pyridine-2,5-diyI]; L 1 is a 

CH — CH— group particularly a CH — CH— group, where R 1 ^ represents hydrogen, 

A" R 15 

lower alkyl, aryl, heteroaryl, -N(R 8 )-C(=0)-R 9 , -N(R 8 )-C(=0)-OR 9 -N(R 8 )-S0 2 -R 9 or -NY 4 Y 5 , 

or alkyl substituted by carboxy (or an acid bioisostere), -OH, -OR 14 , -C(=0)-NY 4 Y 5 ; L 4 
represents a straight or branched Cj.^alkylene chain, especially methylene; Y represents 

carboxy; and Z 1 represents O, NH, N-C(=0)R 9 [especially N-C(=0)-Ph, N-C(=0)-CH 3 , 
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N-C(=0)-CH 2 CH 2 C0 2 H and N-C(=0)-CH 2 CH 2 NMe 2 J or N-C(=0)-OR 14 [especially 
N-C(=0)-OCMe3]; and the corresponding N-oxides, and their prodrugs; and pharmaceutical^ 
acceptable salts and solvates (e.g. hydrates) of such compounds and their N-oxides and prodrugs. 

5 Another preferred group of compounds of the invention are compounds of formula (la) in 

which:- R2 is hydrogen; is a 2-substituted phenyl [especially 2-methyl(or methoxy)phenyl]; 
A 1 is ethylene; Ar 1 is optionally substituted m- or p-phenylene (especially 3-chIoro-p-phenyIene, 
3-methyl-p-phenylene, 3-methoxy-p-phenylene, 3-methyIthio-p-phenyIene, 3-methylsulphinyNp- 
phenylene and 3-methyIsulphonyl-p-phenylene) or optionally substituted p-pyridinediyl 
10 [especially 4(or 6)-methyI(or methoxy)-p-pyridine-2,5-diyl]; L 1 is a CH— CH — group, 

R X5a 

particularly CH— CH — [where R 15a represents -N(R 8 )-C(=0)-R 9 , or -N(R 8 )-S0 2 -R9]; L 4 

represents a straight or branched Cj.^alkylene chain, especially methylene; Y represents 
carboxy; and Z 1 represents O, NH, N-C(=0)R 9 [especially N-C(=0)-Ph, N-C(=0)-CH 3 , 
N-C(=0)-CH 2 CH 2 C0 2 H and N-C(=0)-CH 2 CH 2 NMe 2 ] or N-C(=0)-OR 14 [especially 
15 N-C(=0)-OCMe3]; and the corresponding N-oxides, and their prodrugs; and pharmaccutically 
acceptable salts and solvates (e.g. hydrates) of such compounds and their N-oxides and prodrugs. 

Another particular group of compounds of the invention are compounds of formula (Ib):- 




(Ib) 

in which R 2 , R 3 , A*, L 2 > Y and Z 1 are as hereinbefore defined, X is NR 5 or O, Z 4 represents a 
direct bond, NR 5 , O or S(0) n (where R 5 and n are as hereinbefore defined), and R is hydrogen 
25 or an aryl group substitucnt, and the corresp nding N-oxides, and their prodrugs; and 
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pharmaceutical^ acceptable salts and solvates (e.g. hydrates) of such compounds and their 
N-oxides and prodrugs. 

Compounds of formula (lb) in which represents optionally substituted aryl, especially 
2-substituted phenyl, are preferred. Preferred optional substitucnts include lower alkyl (e.g. 
methyl), lower alkoxy (e.g. methoxy), halo (e.g. fluoro or chloro) and Y^Y^N- (e.g. 
dimethylamino). especially represents ortho-tolyl. 

Compounds of formula (lb) in which Z 4 represents NH are preferred. 

Compounds of formula (lb) in which R represents hydrogen, halo (e.g. chloro), lower alkyl (e.g. 
methyl or ethyl) or lower alkoxy (e.g. methoxy) are preferred. 

Compounds of formula (lb) in which L 4 represents a straight or branched Ci.^alkylene chain, 
especially a straight or branched Cj^alkylene chain, more especially methylene, are preferred. 

Compounds of formula (lb) in which A* represents ethylene are preferred. 

Compounds of formula (lb) in which Z* represents O are preferred. 

Compounds of formula (lb) in which Z 1 represents NH are also preferred. 

Compounds of formula (lb) in which Z* represents N-C(=0)-R^ in which is (i) optionally 
substituted aryl, such as optionally substituted phenyl, (ii) Chalky! (e.g. methyl), C^alkyl 

substituted by an acidic group (e.g. -CH 2 CH 2 C02H) or C 2 .4alkyl substituted by -NY 4 Y 5 in 

which Y 4 and 

y5 

are as defined above (e.g. -CH2CH2NMe2) are also preferred. 

i 

Compounds of formula (lb) in which Z 1 represents N-C(=0)-OR 14 in which R 14 is alkyl (e.g. 
tertiary- butyl) are also preferred. 

Compounds of formula (lb) in which R^ represents hydrogen arc preferred. 
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Compounds of formula (lb) in which L* represents an optionally substituted alkylene linkage, 
particularly optionally substituted ethylene or optionally substituted propylene, especially 
ethylene optionally substituted with lower alkyl, aryl, heteroaryl, -N(R 8 )-C(=0)-R 9 , 
-N(R 8 )-C(=0)-OR 9 -N(R 8 )-S0 2 -R 9 , -NY 4 Y 5 or [C(=O)-N(Rl 0 ).C(R5)(Rn )]p . C(==O) . N Y4 Y 5 

or alkyl substituted by carboxy (or an acid bioisostere), -ZH, -ZR 14 , -C(=0)-NY 4 Y 5 or -NY 4 Y 5 , 



R 5 



are preferred. In one preferred embodiment L* is a group C- — CH- — [where R^ is 

R 15 

hydrogen or lower alkyl (e.g. methyl) and represents hydrogen or lower alkyl, or where 
is hydrogen and R 15 represents aryl, heteroaryl, -N(R 8 )-C(=0)-R 9 , -N{R 8 )-C(=0)-OR 9 , 
-N(R 8 )-S0 2 -R 9 , -NY 4 Y 5 or -[C(=O)-N(R 10 )-C(R 5 )(R 11 )] p -C(=O)-NY 4 Y 5 , or alkyl substituted 
10 by carboxy (or an acid bioisostere), -ZH, -ZR 14 , -C(=0)-NY 4 Y 5 or -NY 4 Y 5 ], and is more 
preferably a group CH — CH— , particularly CH — CH— [where R*5 represents 

hydrogen, lower alkyl, aryl, heteroaryl, -N(R 8 )-C(=0)-R 9 , -N(R 8 )-C(=0)-OR 9 , -N(R 8 )-S0 2 -R 9 
or -NY 4 Y 5 or alkyl substituted by carboxy, -OH, -OR 14 or -C(=0)-NY 4 Y 5 ]. In another 

R s 



preferred embodiment L* is a group CH— C [where R^ is hydrogen or lower alkyl (e.g. 

R 15a 

15 methyl) and R*^a represents lower alkyl, or where rs is hydrogen and 

R 15a 

represents aryl, 

heteroaryl, -N(R 8 )-C(=0)-R 9 -N(R 8 )-C(=0)-OR 9 -N(R 8 )-S0 2 -R 9 , -NY 4 Y 5 or 
-[C(=O)-N(R 10 )-C(R 5 )(R xl )] p -C(=O)-NY 4 Y 5 , or alkyl substituted by carboxy (or an acid 
bioisostere), -ZH, -ZR 14 , -C(=0)-NY 4 Y 5 or -NY 4 Y 5 ], and is more preferably a 

group CHr-CH — , particularly CH— CH — [where R*5a represents -N(R 8 )-C(=0)-R 9 , 

I 2 i 

R R 

20 or -N(R 8 )-S0 2 -R 9 ]. 



Compounds of formula (lb) in which Y represents carboxy are preferred. 
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The group l- — d R 2 ma y preferably be attached at the ring 6 position or the 

O 

ring 5 or 6 position when X is NR 5 and is lower alkyl. 

A preferred group of compounds of the invention are compounds of formula (lb) in which:- R 
hydrogen, chloro, methyl, ethyl or methoxy; R 2 is hydrogen; R 3 is optionally substituted aryl 
(especially ortho-tolyl); A 1 is ethylene; L 1 is a CH— CH— group particularly a 



is 



R 15 



CH— CH— group, where R 15 represents hydrogen, lower alkyl, aryl, heteroaryl, 

R 15 

-N(R 8 )-C(=0)-R 9 , -N(R 8 )-C(=0)-OR 9 , -N(R 8 )-S0 2 -R 9 or -NV 4 Y 5 , or alkyl substituted by 
carboxy (or an acid bioisostere), -OH, -ZR 14 , -C(=0)-NY 4 Y 5 or -NY 4 Y 5 ; L 4 is a straight or 
branched Cj^alkylene chain, especially methylene; X is O; Y is carboxy; Z 1 is O, NH, 
N-C(=0)R 9 [especially N-C(=0)-Ph, N-C(=0)-CH 3 , N-C(=0)-CH 2 CH 2 C0 2 H and N-C(=0)- 
CH 2 CH 2 NMe 2 ] or N-C(=0)-OR 14 [especially N-C(=0)-OCMe 3 ]; Z 4 is NH; and the group 

L- — / r 2 is attached at the ring 6 position; and the corresponding N-oxides, 

O 

and their prodrugs; and pharmaceutical^ acceptable salts and solvates (e.g. hydrates) of such 
compounds and their N-oxides and prodrugs. 

Another preferred group of compounds of the invention are compounds of formula (lb) in 
which:- R is hydrogen, chloro, methyl, ethyl or methoxy; R 2 is hydrogen; R 3 is optionally 
substituted aryl (especially ortho-tolyl); A 1 is ethylene; L 1 is a CH— CH — group, 

particularly CH— CH— [where R 15a represents -N(R 8 )-C(=0)-R 9 , or -N(R 8 )-S0 2 -R 9 ]; L 4 
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is a straight or branched C^alkylene chain, especially methylene; X is O; Y is carboxy; is 
O, NH, N-C(=0)R 9 [especially N-C(=0)-Ph, N-C(=0)-CH 3 , N-C(=0)-CH 2 CH2C02H and 
N-C(=0)-CH 2 CH2NMc 2 ] or N-C(=0)-OR 14 [especially N-C(=0)-OCMe 3 ]; Z 4 is NH; and the 

group l- — X r 2 is attached at the ring 6 position; and the corresponding 

O 

N-oxides, and their prodrugs; and pharmaceutical^ acceptable salts and solvates (e.g. hydrates) 
of such compounds and their N-oxides and prodrugs. 

Another preferred group of compounds of the invention are compounds of formula (lb) in 
which:- is hydrogen; R^ is optionally substituted aryl (especially ortho-tolyl); A* is ethylene; 
L* is a CH — CH— group particularly a CH — CH— group, where R*5 represents 

A 15 A« 

hydrogen, lower alkyl, aryl, heteroaryl, -N(R 8 )-C(=0)-R 9 -N(R 8 )-C(=0)-OR 9 -N(R 8 )-S0 2 -R 9 

or -NY 4 Y 5 , or alkyl substituted by carboxy (or an acid bioisostere), -OH, -OR 14 , -C(=0)-NY 4 Y 5 
or -NY 4 Y 5 ; L 4 is a straight or branched Cj^alkylene chain, (especially methylene); X is NR^ 

(especially NH); Y is carboxy; Z 1 is O, NH, N-C(=0)R 9 [especially N-C(=0)-Ph, N-C(=0)-CH 3 , 

N-C(=0)-CH 2 CH 2 C0 2 H and N-C(=0)-CH 2 CH 2 NMe 2 ] or N-C(=0)-OR 14 [especially 



i 

L— Y 



N-C(=0)-OCMe 3 ]; Z 4 is NH; and the group r * 



is attached at the 



ring 5 or 6 position; and the corresponding N-oxides, and their prodrugs; and pharmaceutical^ 
acceptable salts and solvates (e.g. hydrates) of such compounds and their N-oxides and prodrugs. 

Another preferred group of compounds of the invention are compounds of formula (lb) in 
which:- R^ is hydrogen; R^ is optionally substituted aryl (especially ortho-tolyl); A 1 is ethylene; 
L^isa CHr-CH — group, particularly CH — CH — [where R^ a represents 



2T - ....... 



Lis* 



R 



15a 
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-N(R 8 )-C(=0)-R 9 , or -N(R8)-S0 2 -R 9 ]; L 4 is a straight or branched C 1 . 4 alkylene chain, 
(especially methylene); X is NR^ (especially NH); Y is carboxy; represents O, NH, 
N-C(=0)R 9 [especially N-C(=0)-Ph, N-C(=0)-CH 3 , N-C(=0)-CH 2 CH 2 C0 2 H and N-C(=0)- 
CH 2 CH 2 NMe 2 ] or N-C(=0)-OR 14 (especially N-C(=0)-OCMe 3 ); Z 4 is NH; and the group 

L- — X r 2 is attached at the ring 5 or 6 position; and the corresponding 

O 

N-oxides, and their prodrugs; and pharmaceutically acceptable salts and solvates (e.g. hydrates) 
of such compounds and their N-oxides and prodrugs. 

Another particular group of compounds of the invention are compounds of formula (Ic):- 




Y 



in which Ar*, L^, A*, R^, L*, Y and are as hereinbefore defined, and the corresponding 
N-oxides, and their prodrugs; and pharmaceutically acceptable salts and solvates (e.g. hydrates) 
of such compounds and their N-oxides and prodrugs. 

Compounds of formula (Ic) in which Ar* represents an optionally substituted phenylene, 
especially optionally substituted m- or p-phcnylene, more especially optionally substituted 

p-phenylene, are preferred. Compounds of formula (Ic) in which Ar* represents 3-substituted 



p-phenylene, in which the substitucnt is ortho to the 




NH- group, are 



particularly preferred. Preferred optional substituents include halo, Chalky!, Cj^alkoxy, 
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Ci^alkylthio, C^alkylsulphinyl and Cj^alkylsulphonyl, especially chloro, methyl, ethyl, 
methoxy, methylthio, methylsulphinyl and methylsulphonyl. 

Compounds of formula (Ic) in which Ar* is an optionally substituted heteroaryldiyl, such as 
optionally substituted pyridinediy), particularly a p-pyridinediyl, more particularly a 




NH- group is adjacent to the pyridyl nitrogen 



atom, and which is substituted in the 4- or 6-position, , are also preferred. Preferred optional 
substituents include Chalky! and C^alkoxy, especially methyl and methoxy. 

Compounds of formula (Ic) in which L 4 represents a straight or branched Cj.^aikylene chain, 
especially a straight or branched C j^alkylene chain, more especially methylene, are preferred. 

Compounds of formula (Ic) in which A* represents ethylene are preferred. 

Compounds of formula (Ic) in which represents O are preferred. 

Compounds of formula (Ic) in which Z* represents NH are also preferred. 

Compounds of formula (Ic) in which Z* represents N-C(=0)-R^ in which R? is (i) optionally 
substituted aryl, such as optionally substituted phenyl, (ii) Cj^alkyl (e.g. methyl), Ci^alkyl 

substituted by an acidic group (e.g. -CH2CH2CO2H) or C2-4alkyl substituted by -NY 4 Y 5 in 

which Y 4 and Y 5 are as defined above (e.g. -CH2CH2NIVle2) are also preferred. 

Compounds of formula (Ic) in which Z 1 represents N-C(=0)-ORl 4 in which R 14 is alkyl (e.g. 
tertiary-butyl) are also preferred. 

Compounds of formula (Ic) in which R^ represents hydrogen are preferred. 

Compounds of formula (Ic) in which represents an optionally substituted alkylene linkage, 
particularly optionally substituted ethylene or optionally substituted propylene, especially 



WO 00/39103 31 PCT/GB99/04430 

ethylene optionally substituted with lower alkyl, aryl, heteroaryl, -N(R 8 )-C(=0)-R 9 , 
-N(R 8 )-C(=0)-OR 9 -N(R 8 )-S0 2 -R 9 , -NY 4 Y 5 or [C(=O)-N(R 10 )-C(R 5 )(R 11 )] p -C(=O)-NY 4 Y5 
or alkyl substituted by carboxy (or an acid bioisostere), -ZH, -ZR 14 , -C(=0)-NY 4 Y 5 or -N Y 4 Y 5 , 

are preferred. In one preferred embodiment L 1 is a group C CH— [where R^ is 

R 15 

hydrogen or lower alkyl (e.g. methyl) and R 1 ^ represents hydrogen or lower alkyl, or where R^ 
is hydrogen and R 15 represents aryl, heteroaryl, -N(R 8 )-C(=0)-R 9 -N(R 8 )-C(=0)-OR 9 
-N(R 8 )-S0 2 -R 9 , -NY 4 Y 5 or -[C(=0)-N(Rl«).C(R5)(Rll)] p .C(=0).NY 4 Y5 or alkyl substituted 
by carboxy (or an acid bioisostere), -ZH, -ZR 14 , -C(=0)-NY 4 Y 5 or -NY 4 Y 5 ], and is more 
preferably a group CH — CH— , particularly CH— CH— [where R 1 ^ represents 



R" Rl5 



hydrogen, lower alkyl, aryl, heteroaryl, -N(R 8 )-C(=0)-R 9 , -N(R 8 )-C(=0)-OR 9 , -N(R 8 )-S02-R 9 
or -NY 4 Y 5 or alkyl substituted by carboxy, -OH, -OR 14 or -C(=0)-NY 4 Y 5 ]. In another 



R 5 



preferred embodiment L 1 is a group CH— C [where R 5 is hydrogen or lower alkyl (e.g. 



R 15a 



methyl) and R 1 ^ 3 represents lower alkyl (e.g. methyl), or where R5 is hydrogen and 

R 15a 

represents aryl, heteroaryl, -N(R 8 )-C(=0)-R 9 -N(R 8 )-C(=0)-OR 9 , -N(R 8 )-S0 2 -R 9 , -NY 4 Y 5 or 
-[C(=O)-N(R 10 )-C(R 5 )(R 11 )] p -C(=O)-NY 4 Y 5 , or alkyl substituted by carboxy (or an acid 
bioisostere), -ZH, -ZR 14 , -C(=0)-NY 4 Y 5 or -NY 4 Y 5 ], and is more preferably a 
group CH— CH — , particularly CH— CH — [where R 1 ^ 3 represents -N(R 8 )-C(=0)-R 9 , 

or -N(R 8 )»S0 2 -R 9 ]. 



Compounds of Formula (Ic) in which Y represents carboxy are preferred. 

A preferred group of compounds of the invention are compounds of formula (Ic) in which:- R2 IS 

hydrogen; A 1 is ethylene; Ar 1 is optionally substituted m- or p-phcny!ene (especially 3-chIoro-p- 
phenylene, 3-methyl-p-phenyIene, 3-methoxy-p-phenylene, 3-methyIthio-p-phenyiene, 
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3-methyIsuIphinyl-p-phcnylene and 3-mcthylsuIphonyl-p-phenylene) or optionally substituted 
p-pyridinediyl [especially 4(or 6)-mcthyl(or methoxy)-p-pyridine-2,5-diyl]; L 1 is a 
CH — CHj — group particularly a CH CH- group, where 

RlS 

represents hydrogen, 

R 15 A 15 
methyl, aryl, heteroaryl, -N(R 8 )-C(=0)-R 9 , -N(R 8 )-C(=0)-OR 9 -N(R 8 )-S0 2 -R 9 or -NY 4 Y* or 
5 alkyl substituted by carboxy, -OH, -OR 14 or .C(=0)-NY 4 Y 5 ]; L 4 is a straight or branched 
C^alkylene chain, (especially methylene); Y is carboxy; and Z 1 is O, NH, N-C(=0)R 9 
[especially N-C(=0)-Ph, N-C(=0)-CH 3 , N-C(=0)-CH 2 CH 2 C0 2 H and N-C(=0)-CH 2 CH 2 NMe 2 ] 
or N-C(=0)-OR 14 [especially N-C(=0)-0CMe3]; and the corresponding N-oxides, and their 
prodrugs; and pharmaceutical^ acceptable salts and solvates (e.g. hydrates) of such compounds 
10 and their N-oxides and prodrugs. 

Another preferred group of compounds of the invention are compounds of formula (Ic) in 
which:- R 2 is hydrogen; A 1 is ethylene; Ar 1 is optionally substituted m- or p-phenylene 
(especially 3-chloro-p-phenylene, 3-methyl-p-phenylene, 3-methoxy-p-phenylene, 3-methylthio-p- 
15 phenylene, 3-methylsulphinyI-p-phenyIene and 3-methyIsulphonyl-p-phenylene) or optionally 
substituted p-pyridinediyl [especially 4(or 6)-methyI(or methoxy)-p-pyridine-2,5-diyl]; L 1 is 
a CH— CH — group, particularly CH~ CH — [where R 15a represents 

-N(R 8 )-C(=0)-R 9 , or -N(R 8 )-S0 2 -R 9 ]; L 4 is a straight or branched C^alkylene chain, 
(especially methylene); Y is carboxy; and Z 1 is O, NH, N-C(=0)R 9 [especially N-C(=0)-Ph, 
20 N-C(=0)-CH 3 , N-C(=0)-CH 2 CH 2 C0 2 H and N-C(=0)-CH 2 CH 2 NMe 2 ] or N-C(=0)-OR 14 
[especially N-C(=0)-OCMe 3 ]; and the corresponding N-oxides, and their prodrugs; and 
pharmaceutical^ acceptable salts and solvates (e.g. hydrates) of such compounds and their 
N-oxides and prodrugs. 
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Another particular group of c mpounds of the invention are compounds of formula (Id):- 




(Id) 

in which R 3 , A 1 , R 2 , L 1 , Y and Z 1 are as hereinbefore defined, and the corresponding N-oxides, 
and their prodrugs; and pharmaceutical^ acceptable salts and solvates (e.g. hydrates) of such 
compounds and their N-oxides and prodrugs. 

Compounds of formula (Id) in which R 3 represents optionally substituted aryl, especially 
optionally substituted phenyl, are preferred. Preferred optional substituents include aryloxy, 
cyano, halo (e.g. chloro or fluoro), lower alkoxy (e.g. methoxy), lower alkyl (e.g. methyl), nitro 

and perfluoroloweralkyl (e.g. trifluoromethyl). R 3 especially represents 2-chIorophenyl, 
5-chloro-2-cyanophenyl, 2-chIoro-6-methylphenyI, 2,6-dichlorophenyl, 2,6-difluorophenyl, 
4-fluoro-2-trifluoromethyl, 2-methyI-4-nitrophenyI, 2-methyI-5-nitrophenyl, 2-nitrophenyi, 

3- nitrophenyl and 2-phenoxyphenyl. 

Compounds of formula (Id) in which R 3 represents optionally substituted heteroaryl, especially 
isoquinolinyl, isoxazolyl, pyrazolopyrimidinyl, pyridyl, pyrimidinyl, quinolinyl, thiazolyl and 
triazolyl, each optionally substituted by one or more aryl group substituents, are preferred. 
Preferred optional substituents include aIkyl-C(=0)-, aryl, cyano, halo, (e.g. chloro or fluoro), 
lower alkoxy (e.g. methoxy), lower alkyl (e.g. methyl), lower alkylsulphonyl, lower alkylthio, 

nitro and perfluoroloweralkyl (e.g. trifluoromethyl). R 3 especially represents quinolin-4-yl, 
isoquinoIin-2-yl, 2,4-pyridin-3-yl, 2,6-dimethyl-4-trifluoromethylpyridin-3-yI, 

4- trifluoromethylpyridin3-yl, 2-phenyI-4-methyl-l,2,3-triazol-5-yI, 3,5-dimcthylisoxazol-4-yl, 
2,7-dimethylpyrazolo[l,5-a]pyrimidin-6-yI, 2-isopropyl-4-methylthiazol-5-yl and 
4-trifIuoromethylpyrimidin-5-yI. 

Compounds of formula (Id) in which R^ represents arylalkyl in which the aryl is optionally 
substituted by one or more aryl group substituents (particular optional substituents include halo, 

hydroxy and methoxy) are also preferred. R 3 especially represents optionally substituted benzyl, 
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particularly 4-hydroxybcnzyl, 3-chloro-4-hydroxybenzyI, 3-fluoro-4-hydroxybenzyl and 
4-hydroxy-3-methoxy benzyl. 

Compounds of formula (Id) in which A 1 represents ethylene are also preferred. 

5 

Compounds of formula (Id) in which Z 1 represents O are preferred- 
Compounds of formula (Id) in which Z 1 represents NH are also preferred. 

10 Compounds of formula (Id) in which Z 1 represents N-C(=0)-R 9 in which R 9 is (i) optionally 
substituted aryl, such as optionally substituted phenyl, (ii) Cx.4alkyl (e.g. methyl), Cj^alkyl 

substituted by an acidic group (e.g. -CH 2 CH 2 C0 2 H) or C 2 _ 4 alkyl substituted by -NY 4 Y 5 in 

which Y 4 and Y 5 are as defined above (e.g. -CH 2 CH 2 NMe 2 ) are also preferred. 

15 Compounds of formula (Id) in which Z 1 represents N-C(=0)-OR 14 in which R 14 is alkyl (e.g. 
tertiary-butyl) are also preferred. 

Compounds of formula (Id) in which R 2 represents hydrogen are preferred. 

20 Compounds of formula (Id) in which L 1 represents an optionally substituted alkylene linkage, 
particularly optionally substituted ethylene or optionally substituted propylene, especially 
ethylene optionally substituted with lower alkyl (e.g. methyl), aryl, heteroaryl, -N(R 8 )-C(=0)-R 9 , 
-N(R 8 )-C(=0)-OR 9 , -N(R 8 )-S0 2 -R 9 -NY 4 Y5 or . [C (=0)-N(Rl°).C(R5)(Rn)] p .C(=0).NY 4 Y5 

or alkyl substituted by carboxy (or an acid bioisostere), -ZH, -ZR 14 -C(=0)-NY 4 Y 5 or -NY 4 Y 5 , 

R 5 

25 are preferred. In one preferred embodiment L 1 is a group C CH— [where R 5 is 

R 15 

hydrogen or lower alkyl (e.g. methyl) and R 15 represents hydrogen or lower alkyl, or where R 5 
is hydrogen and R 15 represents aryl, heteroaryl, -N(R 8 )-C(=0)-R 9 , -N(R 8 )-C(=0)-OR 9 , 
-N(R 8 )-S0 2 -R 9 , -NY 4 Y5 or .[C(=0)-N(Rl°)-C(R 5 )(R n )] p -C(=0)-NY 4 Y5, or alkyl substituted 
by carboxy (or an acid bioisostere), -ZH, -ZR 14 -C(=0)-NY 4 Y 5 or -NY 4 Y5], and is morc 
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preferably a group CH— CHj — , particularly CH— CH— [where R 15 represents 

R 15 R 15 

hydrogen, lower alkyl, aryl, heteroaryl, -N(R 8 )-C(=0)-R 9 , -N(R 8 )-C(=0)-OR 9 , -N(R 8 )-S0 2 -R 9 
-NY 4 Y 5 or alkyl substituted by carboxy, -OH, -OR 14 or -C(=0)-NY 4 Y 5 ]. In another 



or 



R 5 



preferred embodiment L 1 is a group CHr~C [where R 5 is hydrogen or lower alkyl (e.g. 



*2 

' 15a 



R 

methyl) and R 15a represents lower alkyl, or where R 5 is hydrogen and R 15a represents aryl, 
heteroaryl, -N(R 8 )-C(=0)-R 9 -N(R 8 )-C(=0)-OR 9 , -N(R 8 )-S0 2 -R 9 , -NY 4 Y* or 
-[C(=O)-N(R 10 )-C(R 5 )(R 11 )]p-C(=O)-NY 4 Y 5 , or alkyl substituted by carboxy (or an acid 
bioisostere), -ZH, -ZR 14 -C(=0)-NY 4 Y 5 or -NY 4 Y 5 ], and is more preferably a 
group CH— CH — , particularly CH— CH — [where R*^a represents -N(R 8 )-C(=0)-R 9 , 

lie. !l5a 

R 



L«« R" 



10 or -N(R 8 )-S0 2 -R 9 ]. 

Compounds of formula (Id) in which Y represents carboxy are preferred. 

A preferred group of compounds of the invention are compounds of formula (Id) in which:- R^ is 
15 hydrogen; R 3 is optionally substituted phenyl (especially 2-chlorophenyl, 5-chIoro-2- 

cyanophenyl, 2-chloro-6-methylphenyl, 2,6-dichlorophcnyl, 2,6-difluorophenyl, 4-fluoro-2- 
trifluoromethyl, 2-methyl-4-nitrophenyl, 2-methyl-5-nitrophenyl, 2-nitrophenyl, 3-nitrophenyI 
and 2-phenoxyphenyl), optionally substituted heteroaryl (especially quinoIin-4-yl, isoquinolin-2- 
yl, 2,4-pyridin-3-yl, 2,6-dimethyI-4-trifluoromethy1pyridin-3-yi, 4-trifluoromethylpyridin3-yl, 
20 2-phenyl-4-methyl-l,2,3-triazol-5-yl, 3,5-dimethylisoxazol-4-yI, 2,7-dimethyIpyrazolo- 

[l,5-a]pyrimidin-6-yl, 2-isopropyl-4-methylthiazoI-5-yl and 4-trifluoromethylpyrimidin-5-yl) or 
optionally substituted benzyl (especially 4-hydroxybenzyl, 3-chloro-4-hydroxybenzyI, 3-fluoro-4- 

hydroxybenzyl and 4-hydroxy-3-methoxybenzyl); A 1 is ethylene; L 1 is a CH— CHj— group 

R 15 

particularly a CH— CH— group, where R 15 represents hydrogen, methyl, aryl, heteroaryl, 

R 15 

25 -N(R 8 )-C(=0)-R 9 -N(R 8 )-C(=0)-OR 9 -N(R 8 )-S0 2 -R 9 or -NY 4 Y 5 , or alkyl substituted by 
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carboxy, -OH, -OR 14 or -C(=0)-NY 4 Y 5 ]; Y is carboxy; and Z 1 represents O, NH, N-C(=0)R 9 
[especially N-C(=0)-Ph, N-C(=0)-CH 3 , N-C(=0)-CH 2 CH 2 C02H and N-C(=0)-CH 2 CH 2 NMe 2 ] 

or N-C(=0)-OR 14 [especially N-C(=0)-OCMe3]; and the corresponding N-oxides, and their 
prodrugs; and pharmaceutical^ acceptable salts and solvates (e.g. hydrates) of such compounds 
and their N-oxides and prodrugs. 

Another preferred group of compounds of the invention are compounds of formula (Id) in 
which:- R^ is hydrogen; R-* is optionally substituted phenyl (especially 2-chIorophenyI, 5-chIoro- 
2-cyanophenyl, 2-chloro-6-methylphenyl, 2,6-dichlorophenyl, 2,6-difluorophenyl, 4-fIuoro-2- 
trifluoromethyl, 2-methyl-4-nitrophenyl, 2-methyl-5-nitrophenyI, 2-nitrophenyl f 3-nitrophenyi 
and 2-phenoxyphenyl), optionally substituted heteroaryl (especially quinoIin-4-yI, isoquinolin-2- 
yl, 2,4-pyridin-3-yI, 2,6-dimethyJ-4-trifluoromethylpyridin-3-yl, 4-trifluoromethyIpyridin3-yl, 
2-phenyl-4-methyl-l,2,3-triazol-5-yl, 3,5-dimethyIisoxazol-4-yl, 2,7-dimethylpyrazolo- 
[l,5-a]pyrimidin-6-yl, 2-isopropyl-4-methylthiazol-5-yl and 4-trifluoromethylpyrimidin-5-yI) or 
optionally substituted benzyl (especially 4-hydroxybenzyl, 3-chloro-4-hydroxybenzyl, 3-fluoro-4- 

hydroxybenzyl and 4-hydroxy-3-methoxybenzyl); A* is ethylene; L* is a CH— CH — group, 

particularly CH— CH — [where R 15a represents -N(R 8 )-C(=0)-R 9 , or -N(R 8 )-S02-R 9 ]; Y 

is carboxy; and Z 1 represents O, NH, N-C(=0)R 9 [especially N-C(=0)-Ph, N-C(=0)-CH 3 , 
N-C(=0)-CH 2 CH 2 C0 2 H and N-C(=0)-CH 2 CH 2 NMe 2 ] or N-C(=0)-OR 14 [especially 
N-C(=0)-OCMe3]; and the corresponding N-oxides, and their prodrugs; and pharmaceutically 
acceptable salts and solvates (e.g. hydrates) of such compounds and their N-oxides and prodrugs. 

Compounds of formula (la), (lb), (Ic) and (Id) in which R*5 represents hydrogen are preferred. 

Compounds of formula (la), (lb), (Ic) and (Id) in which RlS represents lower alkyl (e.g. methyl, 
ethyl, propyl, butyl) are also preferred. 

Compounds of formula (la), (lb), (Ic) and (Id) in which 

R 15 

represents aryl (e.g. optionally 

substituted phenyl) are also preferred. 
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Compounds of formula (la), (lb), (Ic) and (Id) in which R 15 represents -N(R 8 )-C(=0)-R 9 , 
especially where R 8 is hydrogen or lower alkyl (e.g. methyl) and R 9 is lower alkyl (e.g. methyl), 
aryl (e.g. optionally substituted phenyl), heteroaryl (e.g. pyridyl, isoxazolyl, triazoiyl, 
pyrimidinyl, thiazolyl, or pyrazolopyrimidinyl each optionally substituted by one or more aryl 
5 group substituents), alkyl substituted by alkoxy (e.g. -CH2-O-CH2-CH2-OCH3 ), alkyl 

substituted by carboxy (e.g. -CH 2 -CH2-C0 2 H and .CH 2 -CH 2 -CH 2 -C02H) or alkyl substituted 
by -NY 4 Y 5 (e.g. aminomethyl and morpholin-l-ylmethyl), are preferred. 

Compounds of formula (la), (lb), (Ic) and (Id) in which R 15 represents -N(R 8 )-C(=0)-OR 9 , 
10 especially where R 8 is hydrogen or lower alkyl (e.g. methyl) and R 9 is lower alkyl (e.g. ethyl) or 
alkyl substituted by aryl (e.g. benzyl), are also preferred. 

Compounds of formula(la), (lb), (Ic) and (Id) in which R* 5 represents -N(R 8 )-SC>2-R 9 , especially 

where R 8 is hydrogen or lower alkyl (e.g. methyl) and R 9 is lower alkyl (e.g. methyl), aryl [e.g. 
15 optionally substituted phenyl or optionally substituted naphthyl (especially 

dimethylaminonaphth-l-yl)]), heteroaryl (e.g. optionally substituted pyridyl or optionally 
substituted imidazolyl), are also preferred. 

Compounds of formula (la), (lb), (Ic) and (Id) in which R 15 represents -NY 4 Y 5 , especially where 
20 Y 4 and Y 5 represent hydrogen are also preferred. 

Compounds of formula (la), (lb), (Ic) and (Id) in which R 15 represents -NY 4 Y 5 , especially where 
Y 4 is hydrogen and Y 5 is or lower alkyl (e.g. propyl), or alkyl substituted by aryl (e.g. -CH2-Ph 
or -CH2-CH 2 -Ph), are also preferred. 

25 

Compounds of formula (la), (lb), (Ic) and (Id) in which R 15 represents -NY 4 Y 5 , especially where 
Y 4 and Y 5 represent alkyl substituted by aryl (e.g. -CH 2 -Ph or -CH(CH 3 )-Ph), are also 
preferred. 

30 Compounds of formula (la), (lb), (Ic) and (Id) in which R 15 represents alkyl substituted by 
carboxy (or an acid bioisostcre), especially lower alkyl substituted by carboxy (e.g. 
carboxymethyl), are also preferred. 
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Compounds of formula (la), (lb), (Ic) and (Id) in which R 15 represents alkyl substituted by -OH, 
especially lower alkyl substituted by -OH (e.g. hydroxymethyl), are also preferred. 

5 Compounds of formula (la), (lb), (Ic) and (Id) in which R 15 represents alkyl substituted by 
-OR 3 , especially lower alkyl substituted by -OR 3 (e.g. methoxymethyl), are also preferred. 

Compounds of formula(Ia), (lb), (Ic) and (Id) in which R 15 represents alkyl substituted by 
-C(=0)-NY 4 Y 5 , especially lower alkyl substituted by -C(=0)-NY 4 Y s (e.g. 

/ \ ft / \ ° 

10 ^N— C CH— or Me— J H—C CH— ), are also preferred. 

Particularly preferred compounds of formula (la), (lb), (Ic) and (Id) are those in which R 15 is 



CH: 



— H, — NH 2 , — NHCH 2 CH 2 CH 3 , — NH-CHj- <^ ^> > N 







-N , NH— C CH » — N 

4 



ft S/l, 

(CH 3 )— C— CH 3 ' Wi—C—^y , 



15 



—nh-1— — NH-SQ 2 CH 3 , — N(CH 3 )-S0 2 CH 3 
, — NH-SOj- ^ y) , —nh-sOj-^^^ 



-NH— C 




PO7GB99/04430 




(in which R is hydrogen or an aryl group substituent), CH 3 , CH 2 CH 3 , 

CH 2 CH 2 CH 3 , CH 2 CH 2 CH 2 CH 3 , CH(CH 3 ) 2 , CH 2 -CH (CH 3 ) 2 , CH— OH, 

CH— C0 2 H or CH— OMe • 

Compounds of formula (la), (lb), (Ic) and (Id) in which R 15a represents -N(R 8 )-C(=0)-R 9 , 

especially where R 8 is hydrogen or lower alkyl (e.g. methyl) and R 9 is lower alkyl (e.g. methyl), 
aryl (e.g. optionally substituted phenyl), heteroaryl (e.g. pyridyl, isoxazolyl, triazolyl, 
pyrimidinyl, thiazolyl, or pyrazolopyrimidinyl each optionally substituted by one or more aryl 
group substituents), alkyl substituted by alkoxy (e.g. -CH2-O-CH2-CH2-OCH3 ), alkyl 
substituted by carboxy (e.g. -CH2-CH2-CO2H and -CH2-CH2-CH 2 -C0 2 H) or alkyl substituted 

by -NY 4 Y 5 (e.g. aminomethyl and morpholin-l-ylmethyl), are preferred. 




Compounds of formula (la), (lb), (Ic) and (Id) in which R 15a represents -N(R 8 )-C(=0)-R 9 where 

R 9 is substituted phenyl selected from 2-chIorophenyl, 5-chloro-2-cyanophcnyl, 2-chloro-6- 
methylphenyl, 2,6-dichIorophenyI, 2,6-difluorophenyl, 4-fluoro-2-trifIuoromethyl, 2-mcthyl-4- 
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nitrophenyl, 2-methyl-5-nitrophenyl, 2-nitrophenyl, 3-nitrophenyl or 2-phenoxyphenyl are 
particularly preferred* 

Compounds of formula (la), (lb), (Ic) and (Id) in which R 15a represents -N(R 8 )-C(=0)-R9 
5 where R 9 is an optionally substituted heteroaryl selected from quinolin-4-yl, isoquinoIin-2-yl, 
2,4-pyridin-3-yl, 2>dimethyl-4-trinuoromethylpyridin-3-yI, 4-trinuoromethylpyridin3-yI, 
2-phenyl-4-methyl-l,2,3-triazol-5-yI, 3,5-dimethylisoxazoI-4-yl, 2,7-dimethylpyrazoIo- 
[l,5-a]pyrimidin-6-yl, 2-isopropyl-4-methyIthiazol-5-yl and 4-trifluoromethylpyriinidin-5-yl are 
also particularly preferred. 

10 

Particular compounds of the invention are selected from the compounds formed by joining the 
acyl carbon atom (C*) of one of the fragments (Al to A34) shown in Table 1 to the nitrogen atom 
(N*) of one of the aza-bicyclic fragments (Bl to B6) shown in Table 2, and joining the carbon 
atom (C*) of the phenyl ring in one of the aza-bicyclic fragments (Bl to B6) shown in Table 2 to 
15 the carbon atom (C*) of one of the acidic fragments (CI to C59) depicted in Table 3. 
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TABLE 1 



Al 


1 if if 

1 H H 
CH 3 


A2 


1 H H 1 
CH 3 

H 3 C 


A3 


YWt 

CH 3 CH 3 


A4 


X XZTr 

H 3 C^° 


AS 




AO 


I" 3 
HO 


A7 




A8 


HO 


A9 


"XTr 

HO 


A10 




All 


O 


A12 




A13 




A14 


H 
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TABLE 1 continued 



A15 


Q ^ 

H 


A16 


Q . 

CI N <^ 


Ou- 


A17 


Q ^ 

N \ II 

H \^^^^ C * 


A18 


F 

H.C N <f 

H 




A19 


CH 3 O 

V 

1 


A20 




A21 


N0 2 


A22 


CN O 

V 

CI 


A23 


H 3 C— ^ 


A24 




A25 


? H 3 O 
N — N 

d 


A26 


CF 3 O 

A 8 ' 
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TABLE 1 continued 



A27 


f » B 

cX 


A28 


F O 

(x. 


A29 




A30 


CH 3 O 


A31 


CH, O 
1 3 II 

N ^ J 


A32 


o 

II 


A33 




A34 




A3S 




A36 


1 H H 1 
CH 3 

H 3 C 


A37 


• CH, ^SO 
H 3 C 


A38 


o 
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TABLE 2 



Bl 


/ O 

N V C* 

* \=/ 


B2 


/ ° 


B3 


>-CH s 

/ N 

.—0 s * 


B4 


N ^ C* 


B5 


o 

J — CH 2 CH 2 CO a H 
/ N 


B6 


o 

CH 2 CH 2 NMe 2 

/ N 

Ov 

N (f C* 

\ / 


B7 


o 

y — OCMe 3 
/ — N 


B8 


H 

^\ ^ ^ 
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TABLE 3 



CI 


<Jf pTT y-iTj f**f*\ XT 




CH 3 


C3 


*CH— CH— CO.H 

1 2 2 
CH 2 CH 3 


C4 


*CH— CH— C0 2 H 
(CH 2 ) 3 CH 3 


C5 


*CH— CH— CO.H 
1 

CH(CH 3 ) 2 


C6 


*CH— CH— CO.H 
1 

CH 2 CH(CH 3 ) 2 


C7 


*CH— CH— CO.H 

u 


C8 


*CH— CH— CO z H 

Y 

F 


C9 


*CH— CH— CO.H 
1 2 2 

0 


CIO 


*CH — CH— C0 2 H 

6 


Cll 


*CH — CH — CO H 

6 


C12 


*CH — CH — CO,H 

\/ 

c 


C13 


^CH— C0 2 H 
\ / 


C14 


*CH— CH— CO.H 
1 

CH 2 C0 2 H 


C15 


*CH— CH— CO,H 
1 2 2 

o 


C16 


*CH— CH— CO a H 

0 
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TABLE 3 continued 



C17 


*CH— CH— CO,H 
1 

H 2 C \^° 

0 


C18 


*CH— CH— CH 2 -C0 2 H 
OMe 


C19 


*CH — CHr — CH -CO, H 

| 2 2 2 

OCHMe 2 


C20 


*CH— CH — C0 2 H 
NH 2 


C21 


*CH— CH — CO.H 

2 | 2 

HN^O 

Me \^ v v' cl 


C22 


*CH— CH — CO a H 
HN^^O 

C1 TY C1 


C23 


*CH— CH — CO a H 
HN^O 


C24 


*CHr-CH — CO,H 

2 | 2 

H 3 c \^k/ CH 3 
kJ 


C25 


*CH— CH — C0 2 H 
HN.^0 

J^OMe 


C26 


*CH— CH — CO,H 

2 , 

XT" 

HO 


C27 


*CH— CH CO.H 

2 1 
HN^O 

XT 


C28 


*CH:~CH — CO,H 

2 , 2 

HN^O 
^k^^Cl 

^^CH 3 
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TABLE 3 continued 



C29 


*CH— CH— C0 2 H 
NH 2 


C30 


*CH— CH— C0 2 H 
HN^^O 


C31 


*CH— CH— CO.H 
1 

F 


C32 


*CH — CH— CO a H 

o 


C33 


*CH— CH— CO,H 

1 2 2 
HNv^^O 

M 


C34 


*CH— CH— CO.H 

| 2 

HN^O 

6 


C35 


*CH — CHr — CO H 
1 

o 


C36 


*CH — CH— CO^H 
1 2 2 

H 3 C 


C37 


*CH— CH— CO,H 

1 3 2 
HN^O 

0 


C38 


*CH— CH— CO a H 
Me X 

0 
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C39 


*CH— CH— CO a H 

Me 

\ S 


C40 


*CH— CH— C0 2 H 

Me 


C41 


*CH— CH — CO a H 
HN^^O 

u 


C42 


*CH— CH — C0 2 H 
HN^^^O 

^^ Vv CHMe 2 


C43 


*CH— CH— CO a H 
HN.-O 

V 

Me 


C44 


*CH— CH — C0 2 H 
HN^^O 

Et YT Me 


C45 


^CH— C0 2 H 

0 


C46 


*CH— CH — C0 2 H 
HNs^O 

Me 


C47 


*CH— CH— CO,H 
1 2 2 

o 


C48 


*CH— CH — CO,H 

2 , 2 
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TABLE 3 continued 



C49 


*CH— CH — C0 2 H 
HN^O 

Xj 

Me 


C50 


*CH— CH — CO a H 
HN^^O 

^^^Cl 


C51 


*CH— CH — CO,H 

2 | 2 

HN^.0 

cr 

1 

OMe 


C52 


*CH— CH C0 2 H 

HN^^O 

/^(CH a ) 3 CH 3 
Et 


C53 


*CH— CH CO a H 

HN^.0 


C54 


*CH— CH — CO a H 
HN..O 


CSS 


*CH— CH — CO,H 
1 


C56 


*CH— CH — CO a H 
HN^O 

0 


C57 


*CH— CH — CO a H 
HN^^O 

■ 5" 


C58 


*CH— CH — CO a H 
HN^O 

h 



50 



PCT/GB99/04430 



TABLE 3 continued 



CS9 


*CH— CH— CH— C0 2 H 


C60 


*CH=CH — C0 2 H 


C6I 


CH 
1 3 

*CH— CH— C0 2 H 


C62 


*CH — CH — CO H 
HN^O 


C63 


*CH— CH— C0 2 H 
HN 

6 


C64 


*C CH— CO,H 
1 

CH 3 


C65 


*CH— CH— CO,H 

i 

i 

CH 3 


C66 


*CH— CH— C0 2 H 

H 3 C ^ 
CH 3 


C67 


*CH — CH— C0 2 H 
HN^O 
CH 3 


C68 


*CH— CH— C0 2 H 
HN^ 

CH, 



Particular compounds of the invention are:- 
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A1-B1-C1; 

A1-B1-C2; 

A1-B1-C3; 

A1-B1-C4; 

A1-B1-C5; 

A1-B1-C6; 

A1-B1-C7; 

A1-B1-C8; 

A1-B1-C9; 
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A6-B5-C15 

A6-B5-C16 



A6-B5-C17; 
A6-B5-C18; 
A6-B5-C19; 
A6-B5-C20; 
A6-B5-C21; 
A6-B5-C22; 
A6-B5-C23; 
A6-B5-C24; 
A6-B5-C25; 
A6-B5-C26; 
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A6-B5-C61: 

A6-B5-C62: 

A6-B5-C63; 

A6-B5-C64; 

A6-B5-C65; 

A6-B5-C66; 

A6-B5-C67; 

A6-B5-C68; 

A7-B5-C1; 

A7-B5-C2; 

A7-B5-C3; 

A7-B5-C4; 

A7-B5-C5; 

A7-B5-C6; 
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A7-B5-£8; 

A7-B5-C9; 

A7-B5-C10; 

A7-B5-C11; 

A7-B5-C12; 

A7-B5-C13; 
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A7-B5-C26; 
A7-B5-C27; 
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A7-B5-C29; 
A7-B5-C30; 
A7-B5-C31; 
A7-B5-C32; 
A7-B5-C33; 
A7-B5-C34; 
A7-B5-C35; 
A7-B5-C36; 
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A7-B5-C38; 
A7-B5-C39; 
A7-B5-C40; 
A7-B5-C41; 
A7-B5-C42; 
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A7-B5-C44; 
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A7-B5-C66; 
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A7-B5-C68; 
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A8-B5-C3; 
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A8-B5-C12; 
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A8-B5-C16: 
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A8-B5-C33; 
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A8-B5-C45; 



A8-B5-C46; 

A8-B5-C47; 
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A8-B5-C49; 

A8-B5-C50; 

A8-B5-C51; 

A8-B5-C52; 

A8-B5-C53; 

A8-B5-C54; 

A8-B5-C55; 

A8-B5-C56; 

A8-B5-C57; 
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A8-B5-C61; 

A8-B5-C62; 

A8-B5-C63; 

A8-B5-C64; 

A8-B5-C65; 

A8-B5-C66; 

A8-B5-C67; 
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A9-B5-C11; 
A9-B5-C12: 
A9-B5-C13: 
A9-B5-C14; 
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A9-B5-C16: 
A9-B5-C17: 
A9-B5-C18: 
A9-B5-C19: 
A9-B5-C20: 
A9-B5-C21; 
A9-B5-C22; 
A9-B5-C23; 
A9-B5-C24; 
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A9-B5-C26; 
A9-B5-C27; 
A9-B5-C28; 
A9-B5-C29; 
A9-B5-C30; 
A9-B5-C31; 
A9-B5-C32; 
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A9-B5-C34; 
A9-B5-C35; 
A9-B5-C36; 
A9-B5-C37; 
A9-B5-C38; 
A9-B5-C39; 
A9-B5-C40; 
A9-B5-C41; 
A9-B5-C42; 
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A9-B5-C45 
A9-B5-C46: 
A9-B5-C47: 
A9-B5-C48: 
A9-B5-C49; 
A9-B5-C50; 
A9-B5-C51; 
A9-B5-C52; 
A9-B5-C53: 
A9-B5-C54: 
A9-B5-C55; 
A9-B5-C56: 
A9-B5-C57: 
A9-B5-C58; 
A9-B5-C59; 
A9-B5-C60; 
A9-B5-C61; 
A9-B5-C62; 
A9-B5-C63; 
A9-B5-C64; 
A9-B5-C6S; 
A9-B5-C66; 
A9-B5-C67; 
A9-B5-C68; 
A10-BS-C1; 
A10-B5-C2; 
A10-B5-C3; 
A10-B5-C4; 
A10-B5-CS; 
A10-BS-C6; 
A10-BS-C7; 
A10-B5-C8; 



A10-BS-C9; 
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A10-B5-C13: 

A10-B5-C14: 

A10-B5-C15: 
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A10-B5-C25; 

A10-B5-C26: 

A10-B5-C27; 

A10-B5-C28; 

A10-B5-C29; 

A10-B5-C30; 

A10-B5-C31; 

A10-B5-C32; 

A10-B5-C33; 

A10-B5-C34; 

A10-B5-C35; 

A10-B5-C36; 

A10-B5-C37; 

A10-B5-C38; 

A10-B5-C39; 

A1O-B5-C40; 

A10-B5-C41; 



A10-B5-C42: 

A10-B5-C43: 

A10-B5-C44; 

A10-B5-C45; 

A10-B5-C46; 

A10-B5-C47; 

A10-B5-C48: 

A10-B5-C49; 

A10-B5-C50; 

A10-B5-C51; 

A10-B5-C52; 

A10-BS-C53; 

A10-B5-C54; 

A10-B5-C55; 

A10-B5-C56; 

A10-B5-C57; 

A10-B5-C58; 

A10-B5-C59; 

A10-B5-C60; 

A10-B5-C61; 

A10-B5-C62; 

A10-B5-C63; 

A10-B5-C64; 

A10-BS-C65; 

A10-B5-C66; 

A10-B5-C67; 

A10-B5-C68; 

A11-B5-C1; 

A11-B5-C2; 

A11-B5-C3; 

A11-B5-C4; 

A11-B5-C5; 

A11-B5-C6; 



A11-B5-C7; 

A11-B5-C8; 

A11-B5-C9; 

A11-B5-C10: 

A11-B5-C11; 

A11-B5-C12: 

A11-B5-C13; 

A11-B5-C14; 

A11-B5-C15; 

A11-B5-C16; 

A11-B5-C17; 

A11-B5-C18; 

A11-B5-C19; 

A11-B5-C20; 

A11-B5-C21; 

A11-B5-C22J 

All-B5-C23i 

A11-B5-C24; 

A11-B5-C25; 

A11-B5-C26; 

A11-B5-C27; 

A11-B5-C285 

A11-B5-C29; 

A11-B5-C30; 

A11-B5-C31; 

A11-BS-C32; 

A11-B5-C33; 

A11-B5-C34; 
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A11-B5-C36; 

A11-B5-C37; 
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A11-B5-C40 

A11-B5-C41 

A11-B5-C42: 

A11-B5-C43: 

A11-B5-C44; 

A11-B5-C45; 

A11-B5-C46; 

A11-B5-C47; 

A11-B5-C48; 

A11-B5-C49; 

A11-B5-C50; 

A11-B5-C51; 

A11-B5-C52; 

A11-B5-C53; 

A11-B5-C54; 

A11-B5-C55; 

A11-B5-C56; 

A11-B5-C57; 

A11-B5-C58; 

A11-B5-C59; 

A11-B5-C60; 

A11-B5-C61; 

A11-B5-C62; 

A11-B5-C63; 

A11-BS-C64; 

A11-B5-C65; 

A11-B5-C66; 

A11-BS-C67; 

A11-B5-C68; 

A12-B5-C1; 

A12-B5-C2; 

A12-B5-C3; 

A12-B5-C4; 



A12-BS-CS; 

A12-B5-C6; 

A12-B5-C7; 

A12-B5-C8; 

A12-B5-C9; 

A12-B5-C10: 

A12-B5-C11; 

A12-B5-C12; 

A12-B5-C13: 

A12-B5-C14; 

A12-B5-C15; 

A12-B5-C16; 

A12-B5-C17; 

A12-BS-C18; 

A12-B5-C19; 

A12-B5-C20; 

A12-B5-C21; 

A12-B5-C22; 

A12-B5-C23; 

A12-B5-C24; 

A12-B5-C25; 

A12-B5-C26; 

A12-B5-C27; 

A12-B5-C28; 

A12-B5-C29; 

A12-B5-C30; 

A12-B5-C31; 

A12-B5-C32; 

A12-B5-C33; 

A12-B5-C34; 

A12-B5-C35; 

A12-BS-C36; 

A12-B5-C37; 



A12-B5-C38 

A12-B5-C39; 

A12-B5-C40; 

A12-B5-C41: 

A12-B5-C42; 

A12-B5-C43; 

A12-B5-C44; 

A12-B5-C45; 

A12-B5-C46; 

A12-B5-C47; 

A12-B5-C48; 

A12-B5-C49; 

A12-B5-C50; 

A12-B5-C51; 

A12-B5-C52; 

A12-B5-C53; 

A12-BS-C54; 

A12-B5-C55; 

A12-B5-C56; 

A12-B5-C57; 

A12-B5-C58; 

A12-B5-C59; 

A12-B5-C60; 

A12-B5-C61; 

A12-B5-C62; 

A12-B5-C63; 

A12-B5-C64; 

A12-B5-C6S; 

A12-BS-C66; 

A12-B5-C67; 

A12-B5-C68; 

A13-B5-C1; 

A13-B5-C2; 



A13-B5-C3; 

A13-B5-C4; 

A13-B5-C5; 

A13-B5-C6; 

A13-B5-C7; 

A13-B5-C8; 

A13-B5-C9; 

A13-BS-C10: 

A13-B5-C11; 

A13-B5-C12; 

A13-B5-C13; 

A13-B5-C14; 

A13-B5-C15; 

A13-B5-C16; 

A13-B5-C17; 

A13-B5-C18; 

A13-B5-C19; 

A13-B5-C20; 

A13-B5-C21; 

A13-B5-C22; 

A13-B5-C23; 

A13-B5-C24; 

A13-B5-C25; 

A13-B5-C26; 

A13-B5-C27; 

A13-B5-C28; 

A13-B5-C29; 

A13-B5-C30; 

Ai3-B5-C31; 

A13-B5-C32; 

A13-BS-C33; 

A13-B5-C34; 

A13-B5-C35; 



A13-B5-C36 
A13-B5-C37: 
A13-B5-C38: 
A13-B5-C39; 
A13-B5-C40; 
A13-B5-C41; 
A13-B5-C42; 
A13-B5-C43; 
A13-B5-C44; 
A13-B5-C4S; 
A13-B5-C46; 
A13-B5-C47; 
A13-B5-C48; 
A13-B5-C49; 
A13-B5-C50; 
A13-B5-C51; 
A13-B5-C52; 
A13-B5-C53; 
A13-B5-C54; 
A13-B5-CS5; 
A13-B5-C56; 
A13-B5-C57; 
A13-B5-C58; 
A13-B5-C59; 
A13-B5-C60; 
A13-B5-C61; 
A13-B5-C62; 
A13-B5-C63; 
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A13-B5-C65; 
A13-B5-C66; 
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A14-B5-C1; 

A14-B5-C2; 

A14-B5-C3; 

A14-B5-C4; 

A14-B5-C5; 

A14-B5-C6; 

A14-B5-C7; 

A14-B5-C8; 

A14-B5-C9; 

A14-B5-C10 

A14-B5-C11; 

A14-B5-C12; 

A14-B5-C13; 

A14-B5-C14; 

A14-B5-C1S; 

A14-B5-C16; 

A14-B5-C17; 

A14-B5-C18; 

A14-B5-C19; 

A14-B5-C20; 

A14-B5-C21; 

A14-B5-C22; 

A14-B5-C23; 

A14-B5-C24; 

A14-B5-C25; 

A14-BS-C26; 

A14-B5-C27; 

f 

A14-B5-C28; 
A14-B5-C29; 
A14-B5-C30; 
A14-B5-C31; 
A14-B5-C32; 
A14-B5-C33; 



A14-BS-C34 

A14-B5-C35: 

A14-B5-C36: 

A14-B5-C37; 

A14-B5-C38; 

A14-B5-C39; 

A14-B5-C40; 

A14-B5-C41; 

A14-B5-C42; 

A14-B5-C43; 

A14-B5-C44; 

A14-B5-C45; 

A14-B5-C46; 

A14-B5-C47; 

A14-B5-C48; 

A14-B5-C49; 

A14-B5-C50; 

A14-B5-C51; 

A14-B5-C52; 

A14-B5-C53; 
A14-BS-C54; 
A14-B5-C55; 
A14-BS-C56; 
A14-B5-CS7; 
A14-B5-C58; 
A14-B5-C59; 
A14-B5-C60; 
A14-BS-C61; 
A14-B5-C62; 
A14-B5-C63; 
A14-B5-C64; 
A14-B5-C65; 
A14-B5-C66; 



A14-B5-C67; 

A14-B5-C68; 

A15-B5-C1; 

A15-B5-C2; 

A15-B5-C3; 

A15-B5-C4; 

A15-B5-C5; 

A15-B5-C6; 

A15-B5-C7; 

A15-B5-C8; 

A15-B5-C9; 

A15-B5-C10; 

A15-B5-C11; 

A15-B5-C12; 

A15-B5-C13; 

A15-B5-C14; 

A15-BS-C15; 

A15-B5-C16; 

A1S-B5-C17; 

A15-B5-C18; 

A15-B5-C19; 

A15-B5-C20; 

A1S-B5-C21; 

A15-B5-C22; 

A15-BS-C23; 

A15-B5-C24; 

A15-B5-C25; 

AI5-B5-C26; 

A15-B5-C27; 

A15-BS-C28; 

A15-B5-C29; 

A15-B5-C30; 

A15-B5-C31; 



A15-B5-C32 

A15-B5-C33: 

A15-B5-C34; 

A15-B5-C35; 

A15-B5-C36; 

A15-B5-C37; 

A1S-B5-C38; 

A15-B5-C39; 

A15-B5-C40; 

A15-B5-C41; 

A15-B5-C42; 

A15-B5-C43; 

A15-B5-C44; 

A15-B5-C45; 

A15-B5-C46; 

A15-B5-C47; 

A15-B5-C48; 

A15-B5-C49; 

A15-B5-C50; 

A15-B5-C51; 

A15-B5-C52; 

A15-B5-CS3; 

A15-B5-C54; 

A15-B5-CSS; 

A15-B5-C56; 

A15-B5-C57; 

A15-B5-C58; 

A15-B5-C59; 

A15-B5-C60; 

A15-B5-C61; 

A15-B5-C62; 

A15-B5-C63; 

A15-B5-C64; 



A15-B5-C65; 

A15-B5-C66; 

A15-B5-C67; 

A15-B5-C68; 
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A16-B5-C2; 
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A16-B5-C5; 

A16-B5-C6; 
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A16-B5-C9; 
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A16-B5-C13; 

A16-B5-C14; 

A16-B5-C15; 

A16-B5-C16; 

A16-B5-C17; 

A16-B5-C18; 
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A8-B8-C58; 


A6-B8-C63; 


A7-B8-C28; 


A7-B8-C61; 


a 0 do r">&* 


AS-B8-C59; 


A6-B8-C64; 


A7-B8-C29; 


A7-B8-C62; 


AC DO r"7*7« 


a 0 no r~* /: t\~ 

A0-B0-C0O; 


A6-B8-C65; 


A7-B8-C30; 


A7-B8-C63; 


A fi DQ f^">Q* 


a 0 no f^* ^ t 
A8-B8-C61; 


A6-B8-C66; 


A7-B8-C31; 


A7-B8-C64; 


A O DO f^OQ* 


A8-B8-C62; 


A6-B8-C67; 


A7-B8-C32; 


A7-B8-C65; 


A o" Jt> O- K^O U 9 


AO DO f^iCI. 

Ao-Bo-CoJ; 


A6-B8-C68; 


A7-B8-C33; 


A7-B8-C66; 


A O DC /^"ll • 


AO DO f*£.A* 


A7-B8-C1; 


A7-B8-C34; 


A7-B8-C67; 


AO DO CX*}* 
Ao-Jt>o-i-.«Jx5 


A O DO . 


A7-B8-C2; 


A7-B8-C35; 


A7-B8-C68; 


AQ DO CX'X. 


A O DQ rf^jCjC. 


A7-B8-C3; 


A7-B8-C36; 


A8-B8-C1; 


A 51 Rfi CXA* 

/\o-t>o-^^**5 


A 0 dq /zn . 


A7-B8-C4; 


A7-B8-C37; 


A8-B8-C2; 


ao no 


A O DO £.Q - 
A0-J39-C68; 


A7-B8-CS; 


A7-B8-C38; 


A8-B8-C3; 


A O DC ^"lii. 


A O DO /"^ "t - 


A7-B8-C6; 


A7-B8-C39; 


A8-B8-C4; 


A 0 do rn. 


AO DO f-"^ . 

A9-l>o-C2; 


A7-B8-C7; 


A7-B8-C40; 


A8-B8-C5; 


A Q DQ r"lO, 


a DO /"""l* 


A7-B8-C8; 


A7-B8-C41; 


A8-B8-C6; 


A O DQ r"io. 


A O DO A . 


A7-B8-C9; 


A7-B8-C42; 


A8-B8-C7; 


A Q DO 


A A DO ~ 

Ay-Jt5o-C5; 


A7-B8-C10; 


A7-B8-C43; 


A8-B8-C8; 


A O DQ A 1 • 


AO DQ l^fL . 


A7-B8-C11; 


A7-B8-C44; 


A8-B8-C9; 


A O DO f*A")» 


a n no /~^^t - 

A9-B8-C7; 


A7-B8-C12; 


A7-B8-C45; 


A8-B8-C10; 


A Q DQ f /IT. 


a n no /~^o . 
AV-B0-C0; 


A7-B8-C13; 


A7-B8-C46; 


A8-B8-C11; 


A8-B8-C44; 


A9-B8-C9; 


A7-B8-C14; 


A7-B8-C47; 


A8-B8-C12; 


A8-B8-C45; 


A9-B8-C10; 


A7-B8-C15; 


A7-B8-C48; 


A8-B8-C13; 


A8-B8-C46; 


A9-B8-C11; 


A7-B8-C16; 


A7-B8-C49; 


A8-B8-C14; 


A8-B8-C47; 


A9-B8-C12; 


A7-B8-C17; 


A7-B8-C50; 


A8-B8-C1S; 


A8-B8-C48; 


A9-B8-C13; 
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A9-B8-C14 

A9-B8-C15; 

A9-B8-C16; 

A9-B8-C17; 

A9-B8-C18; 

A9-B8-C19; 

A9-B8-C20; 

A9-B8-C21; 

A9-B8-C22; 

A9-B8-C23; 

A9-B8-C24; 

A9-B8-C25; 

A9-B8-C26; 

A9-B8-C27; 

A9-B8-C28; 

A9-B8-C29; 

A9-B8-C30; 

A9-B8-C31; 

A9-B8-C32; 

A9-B8-C33; 

A9-B8-C34; 

A9-B8-C35; 

A9-B8-C36; 

A9-B8-C37; 

A9-B8-C38; 

A9-B8-C39; 

A9-B8-C40; 

A9-B8-C41; 

A9-B8-C42; 

A9-B8-C43; 

A9-B8-C44; 

A9-B8-C45; 

A9-B8-C46: 



A9-B8-C47; 

A9-B8-C48; 

A9-B8-C49; 

A9-B8-C50; 

A9-B8-C51; 

A9-B8-C52; 

A9-B8-C53; 

A9-B8-C54; 

A9-B8-C55; 

A9-B8-C56; 

A9-B8-C57; 

A9-B8-C58; 

A9-B8-C59; 

A9-B8-C60; 

A9-B8-C61; 

A9-B8-C62; 

A9-B8-C63; 

A9-B8-C64; 

A9-B8-C65; 

A9-B8-C66; 

A9-B8-C67; 

A9-B8-C68; 

A10-B8-C1; 

A10-B8-C2; 

A10-B8-C3; 

A10-B8-C4; 

A10-B8-C5; 

A10-B8-C6; 

A10-B8-C7; 

A10-B8-C8; 

A10-B8-C9; 

A10-B8-C10; 

A10-B8-C11; 



A10-B8-C12; 

A10-B8-C13; 

A10-B8-C14; 

A10-B8-C15; 

A10-B8-C16; 

A10-B8-C17; 

A10-B8-C18; 

A10-B8-C19; 

A10-B8-C20; 

A10-B8-C21; 

A10-B8-C22; 

A10-B8-C23; 

A10-B8-C24; 

A10-B8-C25; 

A10-B8-C26; 

A10-B8-C27; 

A10-B8-C28; 

A10-B8-C29; 

A10-B8-C30; 

A10-B8-C31; 

A10-B8-C32; 

A10-B8-C33; 

A10-B8-C34; 

A10-B8-C35; 

A10-B8-C36; 

A10-B8-C37; 

A10-B8-C38; 

A10-B8-C39; 

A10-B8-C40; 

A10-B8-C41; 

A10-B8-C42; 

A10-B8-C43; 

A10-B8-C44; 



A10-B8-C45 

A10-B8-C46 

A10-B8-C47; 

A10-B8-C48; 

A10-B8-C49; 

A10-B8-CS0; 

A10-B8-C51; 

A10-B8-C52; 

A10-B8-C53; 

A10-B8-C54; 

A10-B8-C55; 

A10-B8-C56; 

A10-B8-C57; 

A10-B8-C58; 

A10-B8-CS9; 

A10-B8-C60; 

A10-B8-C61; 

A10-B8-C62; 

A10-B8-C63; 

A10-B8-C64; 

A10-B8-C65; 

A10-B8-C66; 

A10-B8-C67; 

A10-B8-C68; 

A11-B8-C1; 

A11-B8-C2; 

A11-B8-C3; 

A11-B8-C4; 

A11-B8-C5; 

A11-B8-C6; 

A11-B8-C7; 

A11-B8-C8; 

A11-B8-C9; 



A11-B8-C10; 

A11-B8-C11; 

A11-B8-C12; 

A11-B8-C13; 

A11-B8-C14; 

A11-B8-C1S; 

A11-B8-C16; 

A11-B8-C17; 

A11-B8-C18; 

A11-B8-C19; 

A11-B8-C20; 

A11-B8-C21; 

A11-B8-C22; 

A11-B8-C23; 

A11-B8-C24; 

A11-B8-C25; 

A11-B8-C26; 

A11-B8-C27; 

A11-B8-C28; 

A11-B8-C29; 

A11-B8-C30; 

A11-B8-C31; 

A11-B8-C32; 

A11-B8-C33; 

A11-B8-C34; 

A11-B8-C35; 

A11-B8-C36; 

A11-B8-C37; 

A11-B8-C38; 

A11-B8-C39; 

A11-B8-C40; 

A11-B8-C41; 

A11-B8-C42; 
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A11-B8-C43; 

A11-B8-C44; 

A11-B8-C45; 

A11-B8-C46; 

A11-B8-C47; 

A11-B8-C48; 

A11-B8-C49; 

A11-B8-C50; 

A11-B8-C51; 

A11-B8-C52; 

A11-B8-C53; 

A11-B8-C54; 

A11-B8-C55; 

A11-B8-C56; 

A11-B8-C57; 

A11-B8-C58; 

A11-B8-C59; 

A11-B8-C60; 

A11-B8-C61; 

A11-B8-C62; 

A11-B8-C63; 

A11-B8-C64; 

A11-B8-C65; 

A11-B8-C66; 

A11-B8-C67; 

A11-B8-C68; 

A12-B8-C1; 

A12-B8-C2; 

A12-B8-C3; 

A12-B8-C4; 

A12-B8-C5; 

A12-B8-C6; 

A12-B8-C7; 



A12-B8-C8; 

A12-B8-C9; 

A12-B8-C10; 

A12-B8-C11; 

A12-B8-C12; 

A12-B8-C13; 

A12-B8-C14; 

A12-B8-C15; 

A12-B8-C16; 

A12-B8-C17; 

A12-B8-C18; 

A12-B8-C19; 

A12-B8-C20; 

A12-B8-C21; 

A12-B8-C22; 

A12-B8-C23; 

A12-B8-C24; 

A12-B8-C25; 

A12-B8-C26; 

A12-B8-C27; 

A12-B8-C28; 

A12-B8-C29; 

A12-B8-C30; 

A12-B8-C31; 

A12-B8-C32; 

A12-B8-C33; 

A12-B8-C34; 

A12-B8-C35; 

A12-B8-C36; 

A12-B8-C37; 

A12-B8-C38; 

A12-B8-C39; 

A12-B8-C40; 



A12-B8-C41; 

A12-B8-C42; 

A12-B8-C43; 

A12-B8-C44; 

A12-B8-C45; 

A12-B8-C46; 

A12-B8-C47; 

A12-B8-C48; 

A12-B8-C49; 

A12-B8-C50; 

A12-B8-C51; 

A12-B8-C52; 

A12-B8-C53; 

A12-B8-C54; 

A12-B8-C55; 

A12-B8-C56; 

A12-B8-C57; 

A12-B8-C58; 

A12-B8-C59; 

A12-B8-C60; 

A12-B8-C61; 

A12-B8-C62; 

A12-B8-C63; 

A12-B8-C64; 

A12-B8-C65; 

A12-B8-C66; 

A12-B8-C67; 

A12-B8-C68; 

A13-B8-C1; 

A13-B8-C2; 

A13-B8-C3; 

A13-B8-C4; 

A13-B8-CS; 



A13-B8-C6; 
A13-B8-C7; 
A13-B8-C8; 

A13-B8-C9; 

A13-B8-C10; 

A13-B8-C11; 

A13-B8-C12; 

A13-B8-C13; 

A13-B8-C14; 

A13-B8-C15; 

A13-B8-C16; 

A13-B8-C17; 

A13-B8-C18; 

A13-B8-C19; 

A13-B8-C20; 

A13-B8-C21; 

A13-B8-C22; 

A13-B8-C23; 

A13-B8-C24; 

A13-B8-C25; 

A13-B8-C26; 

A13-B8-C27; 

A13-B8-C28; 

A13-B8-C29; 

A13-B8-C30; 

A13-B8-C31; 

A13-B8-C32; 

A13-B8-C33; 

A13-B8-C34; 

A13-B8-C35; 

A13-B8-C36; 

A13-B8-C37; 

A13-B8-C38; 



AI3-B8-C39; 

A13-B8-C40; 

A13-B8-C41; 

A13-B8-C42; 

A13-B8-C43; 

A13-B8-C44; 

A13B8-C45; 

A13-B8-C46; 

A13-B8-C47; 

A13-B8-C48; 

A13-B8-C49; 

A13-B8-CS0; 

A13-B8-C51; 

A13-B8-C52; 

A13-B8-CS3; 

A13-B8-CS4; 

A13-B8-C55; 

A13-B8-C56; 

A13-B8-C57; 

A13-B8-C58; 

A13-B8-C59; 

A13-B8-C60; 

A13-B8-C61; 

A13-B8-C62; 

A13-B8-C63; 

A13-B8-C64; 

A13-B8-C65; 

A13-B8-C66; 

A13-B8-C67; 

A13-B8-C68; 

A14-B8-C1; 

A14-B8-C2; 

A14-B8-C3: 
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A14-B8-C4; 

A14-B8-C5; 

A14-B8-C6; 

A14-B8-C7; 

A14-B8-C8; 

A14-B8-C9; 

A14-B8-C10: 

Ai4-B8-Cll; 

A14-B8-C12; 

A14-B8-C13; 

A14-B8-C14; 

A14-B8-C15; 

A14-B8-C16; 

A14-B8-C17; 

A14-B8-C18; 

A14-B8-C19; 

A14-B8-C20; 

A14-B8-C21; 

A14-B8-C22; 

A14-B8-C23; 
A14-B8-C24; 
A14-B8-C2S; 
A14-B8-C26; 
A14-B8-C27; 
A14-B8-C28; 
A14-B8-C29; 
A14-B8-C30; 
A14-B8-C31; 
A14-B8-C32; 
A14-B8-C33; 
A14-B8-C34; 
A14-B8-C35; 
A14-B8-C36; 



A14-B8-C37 

A14-B8-C38: 

A14-B8-C39: 

A14-B8-C40; 

A14-B8-C41; 

A14-B8-C42; 

AI4-B8-C43; 

A14-B8-C44; 

A14-B8-C45; 

A14-B8-C46; 

A14-B8-C47; 

A14-B8-C48; 

A14-B8-C49; 

A14-B8-C50; 

A14-B8-C51; 

A14-B8-C52; 

A14-B8-C53; 

A14-B8-CS4; 

A14-B8-CS5; 

A14-B8-C56; 
A14-B8-CS7; 
A14-B8-C58; 
A14-B8-C59; 
A14-B8-C60; 
A14-B8-C61; 
A14-B8-C62; 
A14-B8-C63; 
A14-B8-C64; 
A14-B8-C65; 
A14-B8-C66; 
A14-B8-C67; 
A14-B8-C68; 
A15-B8-C1; 



A15-B8-C2; 

A15-B8-C3; 

A15-B8-C4; 

A15-B8-C5; 

A15-B8-C6; 

A15-B8-C7; 

A15-B8-C8; 

A15-B8-C9; 

A15-B8-C10 

A15-B8-C11: 

A15-B8-C12: 

A15-B8-C13: 

A15-B8-C14; 

A15-B8-C15; 

A15-B8-C16; 

A15-B8-C17; 

A15-B8-C18; 

A15-B8-C19; 

A15-B8-C20; 
A15-B8-C21; 
A15-B8-C22; 
A15-B8-C23; 
A15-B8-C24; 
A15-B8-C25; 
A15-B8-C26; 
A15-B8-C27; 
A15-B8-C28; 
A15-B8-C29; 
A15-B8-C30; 
A15-B8-C31; 
A15-B8-C32; 
A15-B8-C33; 
A15-B8-C34; 



A15-B8-C35 

A15-B8-C36 

A15-B8-C37; 

A15-B8-C38; 

A15-B8-C39; 

A15-B8-C40; 

A15-B8-C41; 

A15-B8-C42; 

A15-B8-C43; 

A15-B8-C44; 

A15-B8-C45; 

A15-B8-C46; 

A15-B8-C47; 

A15-B8-C48; 

A15-B8-C49; 

A15-B8-C50; 

A15-B8-C51; 

A15-B8-C52; 

A15-B8-C53; 

A15-B8-C54; 

A15-B8-C55; 

A15-B8-C56; 

A15-B8-C57; 

A15-B8-C58; 

A15-B8-C59; 

A15-B8-C60; 

A15-B8-C61; 

A1S-B8-C62; 

A15-B8-C63; 

A15-B8-C64; 

A15-B8-C6S; 

A15-B8-C66; 

A15-B8-C67; 



A15-B8-C68; 

A16-B8-C1; 

A16-B8-C2; 

A16-B8-C3; 

A16-B8-C4; 

A16-B8-CS; 

A16-B8-C6; 

A16-B8-C7; 

A16-B8-C8; 

A16-B8-C9; 

A16-B8-C10; 

A16-B8-C11; 

A16-B8-C12; 

A16-B8-C13; 

A16-B8-C14; 

A16-B8-C1S; 

A16-B8-C16; 

A16-B8-C17; 

A16-B8-C18; 

A16-B8-C19; 

A16-B8-C20; 

A16-B8-C21; 

A16-B8-C22; 

A16-B8-C23; 

A16-B8-C24; 

A16-B8-C25; 

A16-B8-C26; 

A16-B8-C27; 

A16-B8-C28; 

A16-B8-C29; 

A16-B8-C30; 

A16-B8-C31; 

A16-B8-C32; 
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A16-B8-C33; 


A16-B8.C66; 


A17-B8-C31; 


A17-B8-C64; 


A18-B8-C29; 


A16-B8-C34; 


A16-B8-C67; 


A17-B8-C32; 


A17-B8-C65; 


A18-B8-C30; 


A16-B8-C35; 


A16-B8-C68; 


A17-B8-C33; 


A17-B8-C66; 


A18-B8-C31; 


A16-B8-C36; 


A17-B8-C1; 


A17-B8-C34; 


A17-B8-C67; 


A18-B8-C32; 


A16-B8-C37; 


A17-B8-C2; 


A17-B8-C35; 


A17-B8-C68; 


A18-B8-C33; 


A16-B8-C38; 


A17-B8-C3; 


A17-B8-C36; 


A18-B8-C1; 


A18-B8-C34; 


A16-B8-C39; 


A17-B8-C4; 


A17-B8-C37; 


A18-B8-C2; 


A18-B8-C35; 


A16-B8-C40; 


A17-B8-C5; 


A17-B8-C38; 


A18-B8-C3; 


A18-B8-C36; 


A16-B8-C41; 


A17-B8-C6; 


A17-B8-C39; 


A18-B8-C4; 


A18-B8-C37; 


A16-B8-C42; 


A17-B8-C7; 


A17-B8-C40; 


A18-B8-CS; 


A18-B8-C38; 


A16-B8-C43; 


A17-B8-C8; 


A17-B8-C41; 


A18-B8-C6; 


A18-B8-C39; 


A16-B8-C44; 


A17-B8-C9; 


A17-B8-C42; 


A18-B8-C7; 


A18-B8-C40; 


A16-B8-C45; 


A17-B8-C10; 


A17-B8-C43; 


A18-B8-C8; 


A18-B8-C41; 


A16-B8-C46; 


A17-B8-C11; 


A17-B8-C44; 


A18-B8-C9; 


A18-B8-C42; 


A16-B8-C47; 


A17-B8-C12; 


A17-B8-C45; 


A18-B8-C10; 


A18-B8-C43; 


A16-B8-C48; 


A17-B8-C13; 


A17-B8-C46; 


A18-B8-C11; 


A18-B8-C44; 


A16-B8-C49; 


A17-B8-C14; 


A17-B8-C47; 


A18-B8-C12; 


A18-B8-C45; 


A16-B8-C50; 


A17-B8-C15; 


A17-B8-C48; 


A18-B8-C13; 


A18-B8-C46; 


A16-B8-C51; 


A17-B8-C16; 


A17-B8-C49; 


A18-B8-C14; 


A18-B8-C47; 


A16-B8-C52; 


A17-B8-C17; 
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A38-B8-C42; 




A38-B8-C43; 




A38-B8-C44; 




A38-B8-C45; 




A38-B8-C46; 




A38-B8-C47; 




A38-B8-C48; 




A38-B8-C49; 




A38-B8-C50; 




A38-B8-C51; 




A38-B8-C52; 




A38-B8-C53; 




A38-B8-C54; 
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Thus, for example, in the above list the compound denoted as A1-B1-C1 is the product of the 
combination of group Al in Table 1 and Bl in Table 2 and CI in Table 3, namely 



Preferred compounds of the invention arc:- 
3-(l-{[3-methoxy-4-(3-o-toIyI-ureido)-ph 
propionic acid; 

3-(l-{[3-methoxy-4-(3-o-tolyJ-ureido)^ 
acid; 

3-(4-acetyM-{[3-methoxy-4-(3-o-toIyl-ureido)-pheny 
yl)-propionic acid; 

3- (4-benzoyI-l-{[3-methoxy-4-(3-o-toIyI-urei 
yJ)-propionic acid; 

4- (7-(2-carboxyethy!)-4-{[3-methoxy-4^ 
quinoxaJin-l-y!)-4-oxo-butyric acid; 

3-(4-(3-dimethyIamino-propionyl)-l-{[3-methoxy-4-(3-o-tolyI-ureido)-phenyl]-acetyl}-l,2,3,4- 
tetrahydro-quinoxaIin-6-yI)-propionic acid; 

7-(2-carboxy-ethyl)-4-{[3-methoxy-4-(3-o-toIyl-ureido)-phenyl]-acetyI}-3,4-dihydro-2H- 
quinoxaline-l-carboxyHc acid tert-butyl ester; 
3-(4-{[3-methoxy-4-(3-o-toIyl-ureido)-^ 
methyl-hexanoic acid; 

3-(4-{[3-methoxy-4-(3H)-toIyl-ureido)-pheny^^^ 
phenylpropanoic acid; 

3-(4-{[3-methoxy-4-(3-o-tolyI-ureido)-phenyl]-acetyI^^ 
tolylpropanoic acid; 
3-(4-{[3-methoxy-4-(3-o-tolyl-ureido)^ 
butanoic acid; 

3-(4-{[3-methoxy-4-(3-o-tolyl-ureido)-phenyl]-acetyl}-3,4-dihydro-2H-benzo[l,4]oxazin-7-yI)-4- 
methylpentanoic acid; 




NH 



CO a H 
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3-(4-benzoyl-l-{[3-methoxy-4-(3-o^ 
yl)-butyric acid; 

and the corresponding N-oxides, and their prodrugs; and pharmaceutical^ acceptable salts and 
solvates (e.g. hydrates) of such compounds and their N-oxides and prodrugs, 

5 

Especially preferred compounds of the invention are: 
3-(l-{[3-methoxy-4-(3-[2-methylphen 
yl)-propionic acid; 

3-(l-{[3-methoxy-4-(3-o-to!yl-ureido)-phenyU^ 
10 acid; 

7-(2-carboxy-ethyl)-4-{[3-methoxy-4-(3-o-tolyl-ureido)-phenyI]-acetyI}0,4-dihydro-2H- 
quinoxaline-l-carboxylic acid tert-butyl ester; 
3-(4-{[3-methoxy-4-(3-o-tolyl-ureido>^ 
methyl-hexanoic acid; 
15 3-(4-{[3-mcthoxy-4-(3-o-tolyI-ureido)-^ 
phenylpropanoic acid; 

3-(4-{[3-methoxy-4-(3-o-toIyI-ureido)-phenyI^^ 
tolylpropanoic acid; 

3-(4-{[3-methoxy-4-(3-o-tolyl-ureido)-pheny 

20 butanoic acid; 

3-(4-{[3-methoxy-4-(3-o-tolyl-ure^ 
methylpentanoic acid; 

and the corresponding N-oxide, and its prodrugs; and pharmaceutical^ acceptable salts and 
solvates (e.g. hydrates) of such compounds and their N-oxides and prodrugs. 

25 

The compounds of the invention exhibit useful pharmacological activity and accordingly are 
incorporated into pharmaceutical compositions and used in the treatment of patients suffering 
from certain medical disorders. The present invention thus provides, according to a further 
aspect, compounds of the invention and compositions containing compounds of the invention for 
30 use in therapy. 

Compounds within the scope of the present invention block the interaction of the ligand 
VCAM-1 to its intcgrin receptor VLA-4 (oc4pl) according to tests described in the literature and 
described in vitro and in vivo procedures hereinafter, and which tests results are believed t 
35 correlate to pharmacological activity in humans and other mammals. Thus, in a further 
embodiment, the present invention provides compounds of the invention and compositions 
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containing compounds of the invention for use in the treatment of a patient suffering from, or 
subject to, conditions which can be ameliorated by the administration of an inhibitor of a4pl 
mediated cell adhesion. For example, compounds of the present invention are useful in the 
treatment of inflammatory diseases, for example joint inflammation, including arthritis, 
rheumatoid arthritis and other arthritic conditions such as rheumatoid spondylitis, gouty 
arthritis, traumatic arthritis, rubella arthritis, psoriatic arthritis and osteoarthritis. 
Additionally, the compounds may be useful in the treatment of acute synovitis, autoimmune 
diabetes, autoimmune encephalomyelitis, collitis, atherosclerosis, peripheral vascular disease, 
cardiovascular disease, multiple sclerosis, asthma, psoriasis restenosis, myocarditis, 
inflammatory bowel disease and melanoma cell division in metastasis. 

A special embodiment of the therapeutic methods of the present invention is the treating of 
asthma. 

Another special embodiment of the therapeutic methods of the present invention is the treating 
of joint inflammation. 

Another special embodiment of the therapeutic methods of the present invention is the treating 
of inflammatory bowel disease. 

According to a further feature of the invention there is provided a method for the treatment of a 
human or animal patient suffering from, or subject to, conditions which can be ameliorated by 
the administration of an inhibitor of the interaction of the ligand VCAM-1 to its integrin 
receptor VLA-4 (oc4pi), for example conditions as hereinbefore described, which comprises the 
administration to the patient of an effective amount of compound of the invention or a 
composition containing a compound of the invention. "Effective amount" is meant to describe 
an amount of compound of the present invention effective in inhibiting the interaction of the 
ligand VCAM-1 to its integrin receptor VLA-4 (oc4pi), and thus producing the desired 
therapeutic effect. 

References herein to treatment should be understood to include prophylactic therapy as well as 
treatment of established conditions. 
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The present invention also includes within its scope pharmaceutical compositions comprising at 
least one of the compounds of the invention in association with a pharmaceutical^ acceptable 
carrier or excipient. 

5 Compounds of the invention may be administered by any suitable means. In practice 

compounds of the present invention may generally be administered parenterally, topically, 
rectally, orally or by inhalation, especially by the oral route. 

Compositions according to the invention may be prepared according to the customary methods, 

10 using one or more pharmaceutical^ acceptable adjuvants or excipients. The adjuvants 

comprise, inter alia, diluents, sterile aqueous media and the various non-toxic organic solvents. 
The compositions may be presented in the form of tablets, pills, granules, powders, aqueous 
solutions or suspensions, injectable solutions, elixirs or syrups, and can contain one or more 
agents chosen from the group comprising sweeteners, flavourings, colourings, or stabilisers in 

15 order to obtain pharmaceutical^ acceptable preparations. The choice of vehicle and the content 
of active substance in the vehicle are generally determined in accordance with the solubility and 
chemical properties of the active compound, the particular mode of administration and the 
provisions to be observed in pharmaceutical practice. For example, excipients such as lactose, 
sodium citrate, calcium carbonate, dicalcium phosphate and disintegrating agents such as starch, 

20 alginic acids and certain complex silicates combined with lubricants such as magnesium stearate, 
sodium lauryl sulphate and talc may be used for preparing tablets. To prepare a capsule, it is 
advantageous to use lactose and high molecular weight polyethylene glycols. When aqueous 
suspensions are used they can contain emulsifying agents or agents which facilitate suspension. 
Diluents such as sucrose, ethanol, polyethylene glycol, propylene glycol, glycerol and chloroform 

25 or mixtures thereof may also be used. 

For parenteral administration, emulsions, suspensions or solutions of the products according to 
the invention in vegetable oil, for example sesame oil, groundnut oil or olive oil, or 
aqueous-organic solutions such as water and propylene glycol, injectable organic esters such as 

30 ethyl oleate, as well as sterile aqueous solutions of the pharmaceuticaily acceptable salts, are 

used. The solutions of the salts of the products according to the invention are especially useful 
for administration by intramuscular or subcutaneous injection. The aqueous solutions, also 
comprising solutions of the salts in pure distilled water, may be used for intravenous 
administration with the proviso that their pH is suitably adjusted, that they are judiciously 

35 buffered and rendered isotonic with a sufficient quantity of glucose or sodium chloride and that 
they are sterilised by heating, irradiation or microfiltration. 
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For topical administration, gels (water or alcohol based), creams or ointments containing 
compounds of the invention may be used. Compounds of the invention may also be incorporated 
in a gel or matrix base for application in a patch, which would allow a controlled release of 
compound through the transdermal barrier. 

For administration by inhalation compounds of the invention may be dissolved or suspended in a 
suitable carrier for use in a nebuliser or a suspension or solution aerosol, or may be absorbed or 
adsorbed onto a suitable solid carrier for use in a dry powder inhaler. 

Solid compositions for rectal administration include suppositories formulated in accordance with 
known methods and containing at least one compound of the invention. 

The percentage of active ingredient in the compositions of the invention may be varied, it being 
necessary that it should constitute a proportion such that a suitable dosage shall be obtained. 
Obviously, several unit dosage forms may be administered at about the same time. The dose 
employed will be determined by the physician, and depends upon the desired therapeutic effect, 
the route of administration and the duration of the treatment, and the condition of the patient. 
In the adult, the doses are generally from about 0.001 to about 50, preferably about 0.001 to 
about 5, mg/kg body weight per day by inhalation, from about 0.01 to about 100, preferably 0.1 
to 70, more especially 0.5 to 10, mg/kg body weight per day by oral administration, and from 
about 0.001 to about 10, preferably 0.01 to 1, mg/kg body weight per day by intravenous 
administration. In each particular case, the doses will be determined in accordance with the 
factors distinctive to the subject to be treated, such as age, weight, general state of health and 
other characteristics which can influence the efficacy of the medicinal product. 

The compounds according to the invention may be administered as frequently as necessary in 
order to obtain the desired therapeutic effect. Some patients may respond rapidly to a higher or 
lower dAse and may find much weaker maintenance doses adequate. For other patients, it may 
be necessary to have long-term treatments at the rate of 1 to 4 doses per day, in accordance with 
the physiological requirements of each particular patient. Generally, the active product may be 
administered orally 1 to 4 times per day. Of course, for some patients, it will be necessary to 
prescribe not more than one or two doses per day. 

Compounds of the invention may be prepared by the application or adaptation of known 
methods, by which is meant methods used heretofore or described in the literature, for example 
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those described by R.C.Larock in Comprehensive Organic Transformations, VCH publishers, 
1989. 

In the reactions described hereinafter it may be necessary to protect reactive functional groups, 
for example hydroxy, amino, imino, thio or carboxy groups, where these are desired in the final 
product, to avoid their unwanted participation in the reactions. Conventional protecting groups 
may be used in accordance with standard practice, for examples see T.W. Greene and 
P.G.M.Wuts in "Protective Groups in Organic Chemistry 11 John Wiley and Sons, 1991. 

Compounds of formula (I), wherein R 1 , R 2 , A 1 , L 1 and Z 1 are as hereinbefore defined, and 
where Y is carboxy, may be prepared by hydrolysis of esters of formula (I), wherein R 1 , R 2 , A 1 , 
L 1 and Z 1 are as hereinbefore defined and Y is a -CO2R 16 group (in which R 1<s is alkyl, alkenyl 
or arylalkyl). The hydrolysis may conveniently be carried out by alkaline hydrolysis using a 
base, such as an alkali metal hydroxide, e.g. lithium hydroxide, or an alkali metal carbonate, e.g. 
potassium carbonate, in the presence of an aqueous/organic solvent mixture, using organic 
solvents such as dioxan, tetrahydrofuran or methanol, at a temperature from about ambient to 
about reflux. The hydrolysis of the esters may also be carried out by acid hydrolysis using an 
inorganic acid, such as hydrochloric acid, in the presence of an aqueous/inert organic solvent 
mixture, using organic solvents such as dioxan or tetrahydrofuran, at a temperature from about 
50°C to about 80°C. 

As another example compounds of formula (I), wherein R*, R 2 , A*, L 1 and Z* are as 
hereinbefore defined, and where Y is carboxy, may be prepared by acid catalysed removal of the 
tert-butyl group of tert-butyl esters of formula (I), wherein R 1 , R 2 , A 1 , L 1 and Z 1 are as 
hereinbefore defined and Y is a -CO2R 16 group (in which R 16 is tert-butyl), using standard 
reaction conditions, for example reaction with trifluoroacetic acid at a temperature at about 
room temperature. 

As another example compounds of formula (I), wherein R 1 , R 2 , A 1 , L 1 and Z* are as 
hereinbefore defined, and where Y is carboxy, may be prepared by hydrogenation of compounds 
of formula (I) wherein R 1 , R 2 , A 1 , L 1 and Z 1 are as hereinbefore defined and Y is a -C0 2 R 16 

group (in which R 16 is arylmethyl, e.g. benzyl). The reaction may be carried out in the presence 
of ammonium formate and a suitable metal catalyst, e.g. palladium, supported on an inert 
carrier such as carbon, preferably in a solvent such as methanol or ethanol and at a temperature 
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at about reflux temperature. The reaction may alternatively be carried out in the presence of a 
suitable metal catalyst, e.g. platinum or palladium optionally supported on an inert carrier such 
as carbon, preferably in a solvent such as methanol or ethanol. This reaction is most suitable for 
compounds of formula (I) where L* does not contain carbon-carbon multiple bonds. 

5 

In a process A compounds of formula (I), containing an amide bond may be prepared by 
coupling of an acid [or an acid halide (or anhydride)] with an amine to give an amide bond using 
standard peptide coupling procedures as described hereinafter. 

10 As an example of process A, esters of formula (I), wherein R 2 , A 1 , L 1 and Z* are as hereinbefore 
defined, R 1 is a group selected from R 3 -Z 3 -, R 3 -L 2 -R 4 -Z 3 -, R 3 -L 3 -Ar 1 -L 4 -Z 3 - or 
R 3 -L 3 -Ar*-L 2 -R 4 -Z 3 - [in which R 3 , R 4 , L 2 , L 3 , L 4 and Ar 1 are as hereinbefore defined and Z 3 
is C(=0)] and Y is a -CO2R 16 group (in which R 16 is as hereinbefore defined), may be prepared 
by reacting a compound of formula (II):- 



15 



Rl8-C(=0)-X* (II) 



wherein R 18 is R 3 -, R 3 -L 2 -R 4 -, R 3 -L 3 -Ar*-L 4 - or R 3 -L 3 -Ar 1 -L 2 -R 4 - (in which R 3 R 4 L 2 , L 3 
Ar 1 and L 4 are as hereinbefore defined) and X 1 is a hydroxy group, a halogen, preferably 
20 chlorine, atom or -0-C(=0)-R 18 with an amine of formula (III):- 




wherein R 2 , R 16 , A 1 , L 1 and Z 1 are as hereinbefore defined. When X 1 is a hydroxy group the 
25 reaction may be carried out using standard peptide coupling procedures for example coupling in 
the presence of 0-(7-azaben20tria2oM-yl)-l,l,3,3-tctramethyluronium hexafiuorophosphate and 
tricthylamine (or diisopropylethylamine) in tetrahydrofuran (or dimethylformamide), at room 
temperature. When X 1 is a halogen atom the acylation reaction may be carried out with the aid 
of a base, such pyridine, preferably in a solvent such as tetrahydrofuran and at a temperature at 
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about room temperature. When X* is -0-C(=0)-R* 8 the reaction may be carried out in an inert 
solvent, such as dichloromethane, optionally in the presence of a base, such as triethylamine, and 
at a temperature at about room temperature. 

Esters of formula (I), wherein R 1 , R 2 , A 1 and Z 1 are as hereinbefore defined, Y is a -CC^R*** 
group (in which R**> is as hereinbefore defined) and contains a -N(R 8 )-C(=0)-R9 group (in 
which R 8 and are as hereinbefore defined) may be similarly prepared from the 
corresponding esters of formula (I) where L* contains a -NHR 8 group (in which R 8 is as 
hereinbefore defined) by reaction with a compound of formula R^-C(=0)-X * wherein R^ and X 1 
are as hereinbefore defined. 

Esters of formula (I), wherein R 2 , A 1 , L 1 and Z 1 are as hereinbefore defined, R* is a group 
selected from R 3 -Z 3 -, R 3 -L 2 -R 4 -Z 3 -, R 3 -L 3 -Ar 1 -L 4 -Z 3 - or R^lAAr^lAR^Z 3 - (in which R 3 
R 4 , L 2 , L 3 , L 4 and Ar 1 are as hereinbefore defined and Z 3 is SO2) and Y is a -CO2R 16 group 
(in which R*6 is as hereinbefore defined), may be prepared by sulphonylation of a compound of 
formula (III), wherein R 2 R 16 , A 1 , L 1 and Z 1 are as hereinbefore defined, using a sulphonyl 
chloride of formula (IV):- 

R 18 -S0 2 -C1 (IV) 

wherein R* 8 is as defined hereinabove. The reaction is preferably carried out with the aid of a 
base, such as a tertiary amine, for example triethylamine, preferably in a solvent such as 
tetrahydrofuran and at a temperature from about 0°C to about room temperature. 

Esters of formula (I), wherein R 1 , R 2 , A* and Z 1 are as hereinbefore defined, Y is a 
group (iri which R**> is as hereinbefore defined) and L* contains a -N(R 8 )-S02-R^ group (in 
which R 8 and R^ are as hereinbefore defined), may be similarly prepared from the 
corresponding esters of formula (I) where L* contains a -NHR 8 group (in which R 8 is as 
hereinbefore defined) by reaction with sulphonyl chlorides of formula R^-S02C1 wherein R^ is 
as hereinbefore defined. 
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Esters of formula (I), wherein R 2 , A*, L* and Z* are as hereinbefore defined, is 
RS-lAAr^LAz 3 - (in which R 3 , L 3 , L 4 and Ar 1 are as hereinbefore defined, Z 3 is NHC(=0) 
and Y is a -C0 2 R 16 group (in which 

R 16 

is as hereinbefore defined), may be prepared by 

reacting a compound of formula (III), wherein R 2 , A*, L*, Z* and R 1 ^ are as hereinbefore 
5 defined, with an isocyanate of formula (V):- 

R^lAAri-lANCO (V) 

wherein R 3 , L 3 , L 4 and Ar* are as hereinbefore defined. The reaction is preferably carried out 
10 with the aid of a base, such as a tertiary amine, for example triethylamine, preferably in a 
solvent such as dichloromethane, and at a temperature at about room temperature. 

Esters of formula (I), wherein and are as hereinbefore defined, R* is R 3 -Z 3 - [in 

which R 3 is as hereinbefore defined and Z 3 is NHC(=0)] may be similarly prepared by reacting 
15 a compound of formula (III), wherein R 2 , A 1 , L 1 , Z 1 and R 16 are as hereinbefore defined, with 
an isocyanate of formula R 3 -NCO wherein R 3 is as hereinbefore defined. 

Esters of formula (I), wherein R 2 , A 1 , L 1 and Z 1 are as hereinbefore defined, R 1 is a group 
R 3 -Z 3 - (in which R 3 is as hereinbefore defined [except aryl and heteroaryl] and Z 3 is a direct 
20 bond), and Y is a -CO2R 16 group (in which 

R 16 

is as hereinbefore defined), may be prepared by 

alkylation of a compound of formula (III), wherein R 2 , A 1 , L 1 , Z 1 and R 16 are as hereinbefore 
defined, with a compound of formula (VI):- 

R 3 -X 2 (VI) 

25 

wherein R? is as immediately hereinbefore defined and is a halogen, preferably bromine, 
atom. The alkylation may for example be carried out in the presence of a base, such as an alkali 
metal hydride, e.g. sodium hydride, in dimethylformamide, or dimethyl sulphoxide, at a 
temperature from about 0°C to about 100°C. 

30 

Esters f formula (I), wherein R 2 , A 1 , L 1 and Z 1 are as hereinbefore defined, R 1 is a group 
R 3 -L 2 -R 4 -Z 3 -, R 3 -L 4 -Ar 1 -L 4 -Z 3 -, R 3 -L 4 -Ar I -L 2 -R 4 -Z 3 - or R 3 -L 3 -Ar!-L 4 -Z 3 - (in which R 3 
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L 3 and Arl are as hereinbefore defined, is an alkylene, alkcnylene or alkynylene chain, and 
7? is a direct bond) and Y is a -CC^R 1 ^ group (in which R**> is as hereinbefore defined), may be 
similarly prepared by alkylation of a compound of formula (III), wherein R^ 9 A*, L', and 

R 16 

are as hereinbefore defined, with a compound of formula (Vla):- 
R 18 -X 2 (Via) 

wherein 

R 18 is r3. l 2. r 4. 5 r3. L 3. Ai .1. l 4. or R 3 -L 3 -Arl-L2-R4. (in which R 3 , R* L 2 , L 3 , Ar 1 
andL 4 are as hereinbefore defined) and X 2 is a halogen, preferably bromine, atom. 

Esters of formula (I), wherein R*, R 2 , A* and Z* are as hereinbefore defined, Y is a -CO2R*** 

group (in which R*** is as hereinbefore defined) and contains a -NHR 8 group (in which R 8 is 
alky], arylalkyl, cycloalkylalkyl, hcteroarylalkyl or heterocycloalkylalkyl), may be similarly 
prepared by alkylation of the corresponding derivatives of formula (I) where contains a -NH2 

group, with the appropriate alky] (or arylalkyl, cycloalkylalkyl, heteroarylalkyl or 
heterocycloalkylalkyl) halide. 

Esters of formula (I), wherein R 2 , A*, and Z* are as hereinbefore defined, R* is a group 

selected from R 3 -Z 3 - [in which R 3 is as hereinbefore defined and 7? is OC(=0)] may be 

prepared by reaction of a compound of formula (III), wherein R 2 , A*, Z* and R*** are as 
hereinbefore defined, with a compound of formula (VII):- 

R 3 -0-C(=0)-X 3 (VII) 

wherein R 3 is as hereinbefore defined and X 3 is a halogen, preferably chlorine atom, or 
-0-C(=0)-OR9 in the presence of a suitable base, such as triethylamine or pyridine, and at a 
temperature from about 0°C to about room temperature. 

Esters of formula (I), wherein R *, R 2 , a' and Z* are as hereinbefore defined, Y is a -CC^R 1 ** 
group (in which 

R 16 

is as hereinbefore defined) and L* contains a -N(R 8 )-C(=0)-OR9 group (in 
which R** and R^ are as hereinbefore defined), may be similarly prepared from the 
corresponding derivatives of formula (I) where L* contains a -NHR 8 group (in which R 8 is as 
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0)-X 3 wherein R 9 and 



Esters of formula (I), wherein R 1 , R 2 , A 1 and Z 1 are as hereinbefore defined, Y is a -CO2R 16 
group (in which R 16 is alkyl) and L 1 is CH-CH— (or — CH— CH— ) may be prepared 

"** L 2 

by hydrogenation of the corresponding derivatives of formula (I), where L 1 is -CH— CH 2 - (or 

N(CH 2 Ph) 2 

CH CH ). The reaction may be carried out in the presence of formic acid and 

I 

'CH CH 2 
Ph Ph 

a suitable metal catalyst, e.g. palladium, supported on an inert carrier such as carbon, at a 
temperature at about 60°C. The reaction may conveniently be carried out in the presence of a 
suitable metal catalyst, e.g. platinum or palladium optionally supported on an inert carrier such 
as carbon, preferably in a solvent such as methanol or ethanol. 



Esters 



of formula (I), wherein R 1 , R 2 , A 1 and Z 1 are as hereinbefore defined, Y is a -C0 2 R 16 



group (in which R 16 is as hereinbefore defined) and L 1 is a CH CHj (or 

NH 2 

CH — CH - — ) linkage, may also be obtained from the racemic mixture following standard 

NH 3 

crystallisation of a suitable salt (for example recrystallisation of the tartrate salt), or by the 



re 
a 



pplication of standard enzymatic resolution procedures (for example those described by 
Soloshonok, V. A., et.al., Tetrahedron: Asymmetry 6 (1995) 7, 1601-1610). 

Esters of formula (I), wherein R 1 , R 2 , A 1 and Z 1 are as hereinbefore defined, Y is a -C0 2 R 16 

group (in which R 16 is as hereinbefore defined) and L 1 is a -CH— CH 2 - or 

N(CH 2 Ph.) 2 



WO 00/39103 



188 



PCT/GB99/04430 



— CH — CH linkage, may be prepared by reacting an ester of formula (I), wherein 

I 

CH 3"", / N \ 




R 1 , R 2 , A 1 and Z 1 are as hereinbefore defined, Y is a -CO2R 16 group (in which R 16 is as 

hereinbefore defined) and L 1 is a -CH=CH- linkage, with an alkali metal hydride, such as 
sodium hydride, in an inert solvent, e.g. tetrahydrofuran, and at a temperature at about room 
5 temperature, and subsequent reaction with the anion derived from treating dibenzylamine, or 
(S)-N-benzyl-a-methylbenzylamine, with butyilithium, at a temperature at about -78°C. 



Esters of formula (I), wherein R 1 , R 2 , A 1 and L 1 are as hereinbefore defined, V is a -CO2R 16 

group (in which R 16 is as hereinbefore defined) and Z 1 is NH may be prepared by reductive 
10 cyclisation of a compound of formula (VIII):- 




wherein R 1 , R 2 , R 1<5 , A 1 and L 1 are as hereinbefore defined. The reaction may conveniently be 
15 carried out using tin (II) chloride in the presence of hydrochloric acid at a temperature up to 
about 80°C. 



Esters of formula (I), wherein R 1 , R 2 , A 1 and Z ! arc as hereinbefore defined, Y is a -C0 2 R 16 

group (m which R 16 is as hereinbefore defined) and L 1 is alkenylene, alkynylene or 
20 cycloalkenylene in which the aliphatic carbon-carbon multiple bond is attached directly to the 
phenyl moiety in formula (I), may be prepared by coupling of compounds of formula (IX):- 
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(IX) 



wherein R*, R 2 , A* and Z*are as hereinbefore defined and is a halogen, preferably bromine 
or iodine, atom with a compound of formula (X):- 



wherein R*6 is as hereinbefore defined and R*' j s alkenyl, alkynyl or cycloalkenyl. When is 
a bromine or iodine atom the reaction may be conveniently carried out in the presence of 
palladium acetate, a triarylphosphine, such as tri-o-tolylphosphine, and a tertiary amine, such as 
tributylamine, at a temperature up to about 110°C. This reaction is particularly suitable for the 
preparation of esters of formula (I) in which L 1 is vinylenc. When X^ is a chlorine atom the 
reaction may be conveniently carried out in the presence of sodium iodide, nickel bromide, 
palladium(O) bis(dibenzylideneacetone), a triarylphosphine, such as tri-o-tolylphosphine, and a 
tertiary amine, such as tributylamine, at a temperature up to about 110°C. 

According to a further feature of the present invention, compounds of the invention may be 
prepared by interconversion of other compounds of the invention. 

For example compounds of formula (I), wherein R*, R 2 , A*, and are as hereinbefore 
defined and Y is a group -C(=0)-NHOH, may be prepared by reacting compounds of formula 
(I), wherein R 1 , R 2 , A 1 , L 1 and Z 1 are as hereinbefore defined and Y is carboxy, with 
hydroxylamine using standard peptide coupling procedures such as treatment with a 
carbodiimide, for example dicyclohexylcarbodiimide, in the presence of triethylamine, in an inert 
solvent such as dichloromethane or tetrahydrofuran and at a temperature at about room 
temperature. The coupling may also be carried out using 1 -hydroxy benzotriazole and 
l-(3-dimethylaminopropyl)-3-cthylcarbodiimide in dichloromethane at room temperature. The 
preparation may also be carried out using an O-protected hydroxylamine such as 
0-(trimethylsilyl)hydroxylamine, 0-(t-buiyldimethylsilyI)-hydroxylamine, or 
0-(tctrahydropyranyI)hydroxylaminc followed by treatment with acid. 



Rl9.C0 2 R 16 



(X) 
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As another example of the intcrconversion process, compounds of formula (I) containing 
sulphoxide linkages may be prepared by the oxidation of corresponding compounds containing 
-S- linkages. For example, the oxidation may conveniently be carried out by means of reaction 
5 with a peroxyacid, e.g. 3-chIoroperbenzoic acid, preferably in an inert solvent, e.g. 

dichloromethane, preferably at or near room temperature, or alternatively by means of 
potassium hydrogen peroxomonosulphate in a medium such as aqueous methanol, buffered to 
about pH5, at temperatures between about 0°C and room temperature. This latter method is 
preferred for compounds containing an acid-labile group. 

10 

As another example of the interconversion process, compounds of formula (I) containing 
sulphone linkages may be prepared by the oxidation of corresponding compounds containing -S- 
or sulphoxide linkages. For example, the oxidation may conveniently be carried out by means of 
reaction with a peroxyacid, e.g. 3-chloroperbenzoic acid, preferably in an inert solvent, e.g. 
15 dichloromethane, preferably at or near room temperature. 

As another example of the interconversion process, compounds of formula (I), wherein R 1 , R 2 , 
A 1 , Z 1 and Y are as hereinbefore defined, and L* is optionally substituted alkylene, may be 
prepared by hydrogenation of the corresponding compounds of formula (I) in which is the 
20 corresponding optionally substituted alkenylene. The hydrogenation may be carried out using 
hydrogen (optionally under pressure) in the presence of a suitable metal catalyst, e.g. platinum 
or palladium optionally supported on an inert carrier such as carbon, preferably in a solvent 
such as methanol or ethanol, and at a temperature at about room temperature. 

25 As another example of the interconversion process, compounds of formula (I), wherein R 1 , R2 
A*, L* and Z* are as hereinbefore defined, is an alkylene linkage substituted by -CONY^Y^ 
and Y is carboxy, may be prepared by reacting compounds of formula (I), wherein R*, R^, A*, 
L 1 and Z 1 are as hereinbefore defined, L 1 is an alkylene linkage substituted by -CO2H and Y is 
carboxy, with an anhydride, such as trifluoroacetic anhydride, in an inert solvent e.g. 

30 tetrahydrofuran, followed by treatment with an amine HNY*Y 2 . 
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As another example of the interconversion process, compounds of formula (I) wherein R*, R^, 

A* and Z 1 are as hereinbefore defined, L 1 is a -CH — CH - linkage and Y is carboxy, may be 

I 2 
CH 2 C0 2 H 

prepared by (i) reacting an ester of formula (I) wherein R 1 , R 2 , A 1 and Z 1 are as hereinbefore 
defined, L 1 is a -CH=CH- linkage and Y is -CO2R 16 (in which R 16 is as hereinbefore defined) 
5 with dimethyl maionate, in the presence of an alkali metal alkoxide, such as sodium methoxide, 
in methanol and at a temperature at about reflux temperature and (ii) treatment of the resulting 
compounds of formula (I) wherein R*, R^, A* and are as hereinbefore defined, L* is a 
-CH — CH - linkage and Y is -CO2 

R 16 

with hydrochloric acid at reflux temperature. 

CH(C0 2 Me) 2 

10 As another example of the interconversion process, compounds of the invention containing a 
heterocyclic group wherein the hetero atom is a nitrogen atom may be oxidised to their 
corresponding N-oxides. The oxidation may conveniently be carried out by means of reaction 
with a mixture of hydrogen peroxide and an organic acid, e.g. acetic acid, preferably at or above 
room temperature, for example at a temperature of about 60-90°C. Alternatively, the oxidation 

15 may be carried out by reaction with a peracid, for example peracetic acid or 

m-chloroperoxybenzoic acid, in an inert solvent such as chloroform or dichloromethane, at a 
temperature from about room temperature to reflux, preferably at elevated temperature. The 
oxidation may alternatively be carried out by reaction with hydrogen peroxide in the presence of 
sodium tungstate at temperatures between room temperature and about 60°C. 

20 

As another example of the interconversion process, esters of formula (I) in which Z* represents 
NR* 7 in which R* 7 is hydrogen may be prepared by acid catalysed removal of the 
tert-butyloxycarbonyl group in esters of formula (I), in which Z 1 represents NR 17 in which R 17 
is -COOtRu. The reaction may conveniently be carried out using trifluoroacetic acid in an inert 
25 solvent, such as dichloromethane, and at a temperature at about 0°C. 

It will be appreciated that compounds of the present invention may contain asymmetric centres* 
These asymmetric centres may independently be in either the R or S configuration. It will be 
apparent to those skilled in the art that certain compounds of the invention may also exhibit 
30 geometrical isomerism. It is to be understood that the present invention includes individual 
geometrical isomers and stereoisomers and mixtures thereof, including racemic mixtures, of 
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compounds of formula (I) hereinabove. Such isomers can be separated from their mixtures, by 
the application or adaptation of known methods, for example chromatographic techniques and 
recrystallisation techniques, or they are separately prepared from the appr priate isomers of 
their intermediates. 

According to a further feature of the invention, acid addition salts of the compounds of this 
invention may be prepared by reaction of the free base with the appropriate acid, by the 
application or adaptation of known methods. For example, the acid addition salts of the 
compounds of this invention may be prepared either by dissolving the free base in water or 
aqueous alcohol solution or other suitable solvents containing the appropriate acid and isolating 
the salt by evaporating the solution, or by reacting the free base and acid in an organic solvent, in 
which case the salt separates directly or can be obtained by concentration of the solution. 

The acid addition salts of the compounds of this invention can be regenerated from the salts by 
the application or adaptation of known methods. For example, parent compounds of the 
invention can be regenerated from their acid addition salts by treatment with an alkali, e.g. 
aqueous sodium bicarbonate solution or aqueous ammonia solution. 

Compounds of this invention can be regenerated from their base addition salts by the application 
or adaptation of known methods. For example, parent compounds of the invention can be 
regenerated from their base addition salts by treatment with an acid, e.g. hydrochloric acid. 

Compounds of the present invention may be conveniently prepared, or formed during the 
process of the invention, as solvates (e.g. hydrates). Hydrates of compounds of the present 
invention may be conveniently prepared by recrystallisation from an aqueous/organic solvent 
mixture, using organic solvents such as dioxan, tetrahydrofuran or methanol. 

According to a further feature of the invention, base addition salts of the compounds of this 
invention may be prepared by reaction of the free acid with the appropriate base, by the 
application or adaptation of known methods. For example, the base addition salts of the 
compounds of this invention may be prepared either by dissolving the free acid in water or 
aqueous alcohol solution or other suitable solvents containing the appropriate base and isolating 
the salt by evaporating the solution, or by reacting the free acid and base in an organic solvent, in 
which case the salt separates directly or can be obtained by concentration of the solution. 
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The starting materials and intermediates may be prepared by the application or adaptation of 
kn wn methods, for example methods as described in the Reference Examples or their obvious 
chemical equivalents. 

5 Compounds of formula (II) wherein R 18 is R 3 -L 3 -Ar 1 -L 4 - group (in which R 3 , R 4 , L 2 , L 3 , L 4 
and Ar* are as hereinbefore defined) may be prepared by the application or adaptation of 
methods described in the specification of International Patent Application Publication No. WO 
96/22966. 

10 Acids of formula (II) wherein Rl g is R^lAAri-L 4 - (i n which R 3 and L 4 are as defined above, 

L 3 is NH, Ar 1 is n^^^C which R is as hereinbefore defined) and X 1 is a hydroxy 

R 

group may be prepared by reaction of compounds of formula (1):- 



15 



BX :x>'- 



_16 

C0 2 R 



H 2 



(1) 



wherein R and L 4 are as hereinbefore defined, R 16 is lower alkyl and X is O, with 
isothiocyanates of formula R 3 -N=S=0 (in which R 3 is as hereinbefore defined) in ethanol and at 
room temperature, followed by reaction with a carbodiimide, such as dicyclohexylcarbodiimide 
or diisopropylcarbodiimide in ethanol and at a temperature from about room temperature to 
20 about reflux temperature, and subsequent hydrolysis using standard conditions, for example 
those described hereinbefore. 



Acids of formula (II) wherein R 18 is R 3 -L 3 -Ar J -L 4 - (in which R 3 and L 4 are as hereinbefore 

defined, Ar 1 is ^'^^^^ (in which R is as hereinbefore defined), L 3 is NH and X 1 is 

R 

25 hydroxy may be similarly prepared from compounds of formula (1) wherein R, L 4 and R 16 are 
as hereinbefore defined and X is NH. 
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Acid chlorides of formula (II) wherein R 1 * is as hereinbefore defined and X* is a chlorine atom 
may be prepared from the corresponding acids of formula (II) wherein R*8 is as hereinbefore 
defined and X* is hydroxy, by the application of standard procedures for the conversion of acids 
to acid chlorides for example by reaction with oxalyl chloride. 

Compounds of formula (III) wherein R 2 , R*<\ a 1 , L 1 and Z 1 are as defined hereinbefore, may 
be prepared by acid catalysed removal of the tert-butyloxycarbonyl group in compounds of 
formula (2):- 




wherein R 2 , R 16 , A 1 , L 1 and Z*are as defined hereinbefore and R 20 is -COO*Bu. The reaction 
may conveniently be carried out using trifluoroacetic acid in an inert solvent, such as 
dichloromethane, and at a temperature at about 0°C. This reaction is particularly suitable for 
the preparation of compounds of formula (III) in which Z 1 is O and A 1 is ethylene. 

Compounds of formula (III) wherein R 2 , A 1 and Z 1 are as defined hereinbefore, R 16 is alkyl and 

is alkylene or cycloalkylene may be prepared by hydrogenation of compounds of formula (2) 
wherein R 2 A* and are as defined hereinbefore, R*^ is alkyl, R 2 ^ is H [or a protecting group 
(e.g. benzyl) that is conveniently removed during the hydrogenation] and is alkenylene, 
alkynylene or cycloalkenylene. The hydrogenation may be carried out using hydrogen 
(optionally under pressure) in the presence of a suitable catalyst, e.g. palladium hydroxide 
supported on an inert carrier such as carbon, in acetic acid and optionally in the presence of a 
co-solvent such as methanol or ethanol, and at a temperature at about room temperature. This 
reaction is particularly suitable for the preparation of compounds of formula (III) in which Z* is 
N-C02 t Bu and A* is ethylene. 
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Compounds of formula (2) wherein and are as defined hereinbefore, is alky], R 2 ® 

is a suitable protecting group, such as tertiary-butyloxycarbonyl, and L* is alkylene or 
cycloalkylene may be prepared by reduction compounds of formula (2) wherein R 2 , A* and Z 1 
are as defined hereinbefore, 

R 16 

is alkyl, R 2 ** j s a suitable protecting group, such as tertiary- 

5 butyloxycarbonyl, and L* is alkenylene, alkynylene or cycloalkenylene. The reduction may be 
carried out in the presence of ammonium formate and a suitable metal catalyst, e.g. palladium, 
supported on an inert carrier such as carbon, preferably in a solvent such as methanol or ethanol 
and at a temperature at about reflux temperature. This reaction is particularly suitable for the 
preparation of compounds of formula (2) in which is O and A* is ethylene. 

10 

Compounds of formula (2) wherein R 2 , A 1 and Z 1 are as defined hereinbefore, R 16 is alkyl, R 20 
is a protecting group (e.g. benzyl or tertiary-butyloxycarbonyl) and is alkenylene, alkynylene 
or cycloalkenylene in which the carbon-carbon multiple bond is attached directly to the phenyl 
moiety in formula (2), may be prepared by reaction compounds of formula (3):- 

15 




wherein R 2 , R 20 , A 1 and Z 1 are as just defined and X 5 is an iodine, or preferably a bromine, 
atom, with a compound of formula (X) wherein R 16 and R 19 are as hereinbefore defined using 
20 standard Heck reaction conditions, for example reaction in the presence of palladium acetate, 
triphenylphosphine and tributylamine at a temperature up to about 120°C. 

Compounds of formula (3) wherein R 2 and X 5 are as just defined, R 20 is a protecting group (e.g. 
benzyl), A 1 represents an optionally substituted straight chain C2-3alkylene linkage and Z* is 
25 NH may be prepared by reductive cyclisation of compounds of formula (4):- 
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wherein R 2 , R 2 *\ A 1 and X^ are as just defined. The reaction may conveniently be carried out 
using tin (II) chloride in the presence of hydrochloric acid at a temperature up to about 80°C. 
This reaction is particularly suitable for the preparation of compounds of formula (3) where A* 
is ethylene, R 2 ** j s benzyl and is NH. 

Compounds of formula (4) wherein R 2 and X 5 are as hereinbefore defined, A* represents an 
optionally substituted straight chain C2-3alkylene linkage and R 20 is a protecting group (e.g. 
benzyl) may be prepared by reaction of compounds of formula (5):- 




wherein R 2 , R 2 ^, A* and X^ are as just defined, with an alkyl (or aryl)sulphonyl chloride in the 
presence of a tertiary base, such as triethylamine, followed by reaction with sodium iodide in 
acetone at reflux temperature- 
Compounds of formula (VIII) wherein R*, R 2 , R*6 and L 1 are as hereinbefore defined and A 1 
represents an optionally substituted straight chain C2-3alkylene linkage may be similarly 
prepared from compounds of formula (6):- 
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wherein R 1 , R 2 , R 16 , A 1 and L 1 are as just defined. 

Compounds of formula (5) wherein R 2 and are as hereinbefore defined, R 2 ^ is a suitable 

protecting group, such as benzyl, and A* represents an optionally substituted straight chain 
C2-3aIkylenc linkage may be prepared by compound of formula (7):- 




wherein R 2 and are as defined hereinbefore with compounds of formula (8):- 

R^NH-A^OH (8) 

wherein R 2 ^ and A* are as just defined , in an inert solvent, such as n-butano), and at a 
temperature up to reflux temperature. 

Compounds of formula (6) R*, R 2 , R**> and are as hereinbefore defined and A* represents an 
optionally substituted straight chain C2-3alkylene linkage may be similarly prepared from 
compounds of formula (9):- 




wherein R 2 , R 16 and L 1 are as hereinbefore defined. 

Compounds of formula (3) wherein R 2 and are as just defined, R 2 ^ is a suitable protecting 
group (such as acetyl), A* represents an optionally substituted straight chain C2-3alkylene 
linkage and Z' is O may be prepared by reaction of compounds of formula (10):- 
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,20 



HO 



(10) 



wherein R 2 , R 20 , A 1 and X 5 are as just defined with compounds of formula (11): 

Br-Al-Br (11) 



10 



15 



20 



25 



wherein Al is as just defined, in the presence of a base, such as sodium hydroxide, and aliquat 
in an inert solvent, such as dichloromethane and at a temperature at about room temperature. 
This reaction is particularly suitable for the preparation of compounds of formula (3) where Al 
is an ethylene linkage. 

Compounds of formula (2), wherein R 2 , A 1 and R 16 are as defined hereinbefore and L 1 is an 
alkylene linkage substituted by -CH 2 OR 14 (for example -CH 2 OCH 3 ) may be prepared from 

compounds of formula (2), wherein R 2 and R 16 are as defined hereinbefore and L 1 is an 
alkenylene linkage where the carbon-carbon double bond is substituted by a methyl group, using 
the following standard reaction procedures:- (i) allylic bromination with N-bromosuccinimide; 
(ii) displacement of the allylic bromo with OR 14 by reaction with an alkali metal salt of formula 
Rl 4 0"M + (for example sodium methoxHe); (iii) hydrogenation. 

Compounds of formula (III) wherein R 2 , R 16 , Al and Z l are as defined hereinbefore and L 1 is 
an optionally substituted arylene or an optionally substituted heteroaryldiyl linkage, may be 
prepared by reacting a compound of formula (3) wherein R 2 A 1 and Z 1 are as hereinbefore 
defined and is iodo or bromo with a compound of formula (12):- 



Br-L 1 -C0 2 R 16 



(12) 



wherein R 16 are as defined hereinbefore and L 1 is an optionally substituted arylene or an 
optionally substituted heteroaryldiyl linkage, in the presence of a complex metal catalyst such as 
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tetrakis(triphenylphosphine)palladium(0), using standard reaction conditions, for example those 
described by Trecourt et al, Tetrahedron, 51 (1995) 43, pagesl 1743-1 1750. 

Compounds of formula (IX) wherein R*, R 2 , A* and are as hereinbefore defined and is 
5 N-R 9 , N-C(=0)-R 9 , N-C(=0)-OR 14 or NSO2R 9 ma y be prepared from compounds of formula 

(IX) wherein R 1 , R 2 , A 1 and X 5 are as hereinbefore defined and Z* is NH by standard 
alkylation, acylation (or peptide coupling) or sulphonylation procedures, for example those 
described hereinbefore. 

10 Compounds of formula (3) wherein R 2 , A 1 and X^ are as defined hereinbefore, R 20 is a 

protecting group (e.g. benzyl) and Z 1 is N-R 9 N-C(=0)-R 9 N-C(=0)-OR 14 or NS0 2 R 9 may be 
similarly prepared from compounds of formula wherein R 2 , A* and X^ are as defined 
hereinbefore, R 20 is a protecting group (e.g. benzyl) and Z 1 is NH. 

15 Compounds of formula (HI) or (2) wherein and 

R 16 

are as defined hereinbefore and L 1 is 

CH— CH — may be prepared by standard methodology for the preparation of Ot-amino- 

NH 2 

acids for example those described in Organic Syntheses Based On Name Reactions and Unnamed 
Reactions, A.Hassner and C.Stumer, Pergamon, pages 275 and 374. 

20 Compounds of formula (2) wherein R 2 , R 16 , A 1 and Z 1 are as defined hereinbefore and L 1 is 
CH— CH — may be prepared by reaction of compounds of formula (13):- 

NH 2 




25 wherein R 2 , A* and Z* are as defined hereinbefore and X 6 is a bromine or chlorine atom with 

the anion derived from reaction of (2R) -(-)-2,5-dihydro-3,6-dimethoxy-2-isopropylpyrazine with 
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butyllithium according to the method described by D. L. Bogcr and D. Yohannes, J. Org. Chem. 
[JOCEAH], 1990, 55, for the preparation of compound 31 on page 6010. 

Compounds of formula (2) wherein R 2 , R 16 and A 1 are as hereinbefore defined and L 1 is a 

5 _ CH — CH _ linkage, may be prepared by reacting compounds of formula (2) wherein R 2 , R 16 

I 2 
CH 2 C0 2 Me 

and A 1 are as hereinbefore defined and L 1 is a -CH=CH- linkage, with dimethyl malonate, in the 
presence of an alkali metal alkoxidc, such as sodium methoxide, in methanol and at a 
temperature at about reflux temperature. 

10 Compounds of formula (I) wherein R 1 , R 2 and A 1 are as hereinbefore defined and the moiety - 
L*-Y is If , may be prepared coupling of compounds of formula (8) wherein R2 

and A 1 are as hereinbefore defined, and X 6 is a halogen, preferably bromine or iodine, atom 
with 5,6-dihydropyran-2-one in the presence of tetrakis(triphenyIphosphine)pa!Iadium (0) and 
triethylamine in an inert solvent, such as dimethylformamide, at a temperature at about 95°C 
15 and in a sealed vessel. 

Intermediates of formulae (III), (VIII), (IX), (5) and (8) are novel compounds and, as such, they 
and their processes described herein for their preparation constitute further features of the 
present invention. 

20 

The present invention is further Exemplified but not limited by the following illustrative 
Examples and Reference Examples. 

400MHz !h nuclear magnetic resonance spectra (NMR) were recorded on a Bruker 400 DMX 
25 machine. 300MHz J H nuclear magnetic resonance spectra were recorded on a Bruker 300 AC 
or a Bruker 300 DPX machine. In the nuclear magnetic resonance spectra (NMR) the chemical 
shifts (8) are expressed in ppm relative to tetramethylsilane. Abbreviations have the following 
significances: s = singlet; d = doublet; t = triplet; m = multiplet; q = quartet; dd = doublet of 
doublets; ddd = doublet of double doublets. 



30 
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Electron Impact Mass Spectra, MS (EI), were recorded on a Finnigan SSQ 7000 spectrometer 
at70eV. 

Desorption Chemical Ionization Mass Spectra, MS (CI), were recorded on a Finnigan SSQ 7000 
spectrometer using ammonia as the reactant gas. 
5 Liquid Secondary Ion Mass Spectra, MS (LSIMS), were recorded on a VG 

AutoSpcc spectrometer using a mixture of glycerol- thioglycerol 50/50 as the matrix. 
Electrospray Mass Spectra, MS (ES), were recorded on a Micromass Platform II spectrometer. 

EXAMPLE 1 

10 (a) 3,(l,fr3-Methoxv-4-(3-o-tolvl-ureido)-phenvn-acetvl)-L2.3,4-tetrahvdro-quinoxalin-6-vn- 
propionic acid 

A solution of ethyl 3-(l-{[3-methoxy-4-(3-o-toiyl-ureido)-phenyl]-acetyI}-l,2,3,4-tetrahydro- 
quinoxalin-6-yI)-propanoate (0.16g, Reference Example 1) in anhydrous ethanol (3ml), at 25°C, 
was treated dropwise with a solution of lithium hydroxide monohydrate (22mg) in distilled water 

15 (1ml). After stirring for 4 hours at 25°C a further portion (lOmg) of lithium hydroxide 

monohydrate was added and stirring was continued for 16 hours at 25°C. The reaction mixture 
was evaporated under reduced pressure (2.7 kPa) at 40°C and the residue was treated with 
distilled water (40ml). The resulting solution was washed twice with diethyl ether (20ml), then 
acidified to pH 3 by addition of hydrochloric acid (1.3ml, IN) and then extracted three times 

20 with ethyl acetate (25ml). The combined organic extracts were washed twice with water (5ml), 
then dried over magnesium sulphate and then evaporated under reduced pressure (2.7 kPa) at 
40°C to give the title compound (132mg) as a foamy solid. *H NMR [400MHz, (CD 3 ) 2 SO]: 8 2.2 
(s, 3H); 2.5 (bq, 2H); 2.7 (broad t, 2H); 3.2 (broad s, 2H); 3.65 (broad s, 2H); 3.8 (s, 5H); 6.1 
(broad s, 1H); 6.4 (broad s, 1H); 6.45 (broad s, 1H); 6.7 (very broad s, 1H); 6.9 (t, J=8Hz, 1H); 

25 7.15 (m, 3H); 7.8 (d, J=8Hz, 1H); 8 (broad s, 1H); 8.45(s, 1H); 8.6(s, 1H); 12.1 (broad s, 1H). MS 

(LSIMS: glycerol + thioglycerol): 503 (MH + ). 

(b) By.proceeding in a similar manner to Example 1(a) but using ethyl 3-(l-{t3-methoxy-4- 
(3-o-toIyI-ureido)-phcnyl]-acetyl)-l,2,3,4-tetrahydro-quinoxaIin-6-yl)-butanoate (Reference 
30 Example 17) and subjecting the crude product to preparative thick layer chromatography on 
silica (20 x 20 cm plates, 0.25mm thickness) eluting with ethyl acetate there was prepared 3>(1- 
(f3-methoxV'4-(3'0'tolvl-ureido)>phcnvn-acetvl)-1.2,3,4-tetrahvdro-quinoxalin-6-vl)-butvric acid 

as a white powder. *H NMR [400 MHz, (CD3)2SO, at room temperature, a mixture of 
rotamers]: 5 1.18 (d, J=7Hz, 3H); 2.26 (s, 3H); 2.43 (m, 2H); 3.00 (broad band, 1H); 3.20 (broad 
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band, 2H); 3.67 (m, 2H); 3.83 (broad band, 2H); 3.83 (s, 3H); from 6.00 to 7.60 (m, 9H); 7.80 (d, 
J=8Hz, 1H); 8.01 (broad band, 1H); 8.48 (broad s, 1H); 8.58 (broad s, 1H). MS (EI): 516 (M + ). 

(c) By proceeding in a similar manner to Example 1(a) but using ethyl 3-(4-acetyl-l-{[3- 
5 methoxy-4-(3-o-to!yI-ureido)-pheny^ 

[Reference Example 16(b)] and subjecting the reaction product to preparative thick layer 
chromatography on silica (20 x 20 cm plates, 0.25mm thickness) eluting with a mixture of 
dichloromethane and methanol, 9:1, v/v there was prepared 3-(4-acet vl- 1 - { f3-m ethox y-4-(3-o- 
tolvNureido)-phenvn-acetvH*1.2.3.4-tetrahvdro-auinoxalin-6- vlVpropionic acid as a white foam 

10 following trituration with di-isopropyl ether. X H NMR [300 MHz, (CD 3 ) 2 SO, at room 

temperature, a mixture of rotamcrs]: 8 2.01 (broad band, 3H); 2.26 (s, 3H); 2.56 (broad t, 
J=7.5Hz, 2H); 2.83 (broad t, J=7.5Hz, 2H); from 3.70 to 3.95 (m, 9H); from 6.45 to 6.85 (very 
broad band, 2H); 6.95 (broad t, J=7.5Hz, 1H); from 7.05 to 7.25 (m, 3H); from 7.20 to 7.70 (very 
broad band, 2H); 7.80 (broad d, J=8Hz, 1H); 7.96 (very broad d, J=8Hz, 1H); 8.47 (broad s, 1H); 

15 8.55 (broad s, 1H). MS (CI): 545 (MH*)« 

(d) By proceeding in a similar manner to Example 1(a) but using ethyl 3-(4-benzoyl-l-{[3- 
methoxy.4-(3-o-tolyl-ureido)-phenyl]-acetyI}-l,2,3,4-tetrahydro-quinoxaIin-6-yI)-propanoate 
[Reference Example 16(c)] followed by trituration of the reaction product with di-isopropyl 

20 ether there was prepared 3-(4-benzovM-(r3>methoxv-4-(3-o >tolvl-ureidoVphenvlVacetvl}-1.2.3,4- 
tetrahvdro-quinoxaHn-6-vn-propionic acid as a white powder. *H NMR (400 MHz, (CD 3 ) 2 SO, 
at a temperature of 373°K) : 5 2.19 (broad t, J=7.5Hz, 2H); 2.27 (s, 3H); 2.58 (broad t, J=7.5Hz, 
2H); 3.83 (s, 3H); 3.92 (m, 2H); 3.95 (s, 2H); 4.00 (m, 2H); 6.65 (broad s, 1H); 6.76 (dd, J=8 and 
1.5Hz, 1H); 6.88 (d, J=1.5Hz, 1H); from 6.95 to 7.05 (m, 2H); from 7.15 to 7.25 (m, 4H); 7.34 

25 (broad t, J=7.5Hz, 2H); 7.42 (broad t, J=7.5Hz, 1H); 7.56 (d, J=8Hz, 1H); 7.77 (broad d, J=8Hz, 
1H); 8.02 (d, J=8Hz, 1H); 8.21 (broad s, 1H); 8.27 (broad s, 1H). MS, LSIMS 607 (MH+). 

(e) * By proceeding in a similar manner to Example 1(a) but using ethyl 4-(7-(2- 
ethoxycarbonyl-ethyl)-4-{[3-methoxy-4-(3-o-toIyl-ureido)-phcnyl]-acetyl)-3,4-dihydro-2H- 

30 quinoxaIin-l-yl)-4-oxo-butanoate [Reference example 16(d)] and subjecting the reaction product 
to reverse phase HPLC [column RP-C18 Uptisphere 3u, Part#UP3ODB-10M Interchim, 
Montlu^on, France; size 10 x 100mm; Flow: 2 ml/minute, acetonitrile : Water, 80:20, v/v for 5 
minutes then up to 50:50, v/v in 3 minutes and then steady for 30 minutes, wavelength 254nm) 
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there was prepared 4-f7-(2-carboxvethvl)-4-{r3-methoxv-4-( r 3-o-tolvl-ureido)-phenvn-acetYl)-3,4- 
dihvdro-2H-quinoxalin-l-vO-4-oxo-butyric acid as a white foam. HPLC: R j = 24.07 minutes. 

(f) By proceeding in a similar manner to Example 1(a) but using ethyl 3-(4-(3- 
dimethy!amino-propionyl)-l-{[3-methoxy-4-(3^ 

quinoxaIin-6-yl)-propanoate (Reference Example 21) and subjecting the reaction product to 
preparative thick layer chromatography on silica (20 x 20 cm plates, 1mm thickness) eluting with 
a mixture of dichloromethane and methanol, 9:1, v/v there was prepared 3-(4-(3-dimethvlamino- 
propionvl)-l-(r3-methoxv-4-(3-o-tolvl-ureido)-phenyl1>acetvn-l,2,3,4-tetrahvdro-qu]noxalin-6- 
vD-propionic acid as a white foam. *H NMR [400 MHz, (CD3)2SO, at a temperature of 373°K): 5 

2.19(s, 6H); 2.28 (s, 3H); from 2.50 to 2.60 (m, 4H); 2.65 (broad t, J=6.5Hz, 2H); 2.90 (t, J=7.5Hz, 
2H); from 3.80 to 3.90 (m, 7H); 3.91 (m, 2H); 6.69 (broad d, J=8Hz, 1H); 6.81 (broad s, 1H); 6.98 
(broad t, J=7.5Hz, 1H); from 7.10 to 7.20 (m, 3H); 7.40 (broad s, 1H); 7.56 (d, J=8Hz, 1H); 7.68 
(broad d, J=8Hz, 1H); 7.98 (d, J=8.5Hz, 1H); 8.22 (broad band, 1H); 8.29 (broad s, 1H). MS: 

LSIMS 602 (MH + ). 

(g) By proceeding in a similar manner to Example 1(a) but using 7-(2-ethoxycarbonyl-ethyl)- 
4-{[3-methoxy-4-(3-o-tolyI-ureido)-phenyI]-acetyI}-3,4-dihydro-2H-quinoxaline-l-carboxylic acid 
tert-butyl ester (Reference Exemple 2) there was prepared 7-(2-carboxy-ethvl)-4-{r3-methoxv-4- 
(3-o-tolvl-ureido)-phenvn-acetvl|-3,4-dihvdro-2H-quinoxaline»l-carboxyIic acid tert-butvl ester 

as a white solid. *H NMR [400 MHz, (CD3)2SO, at room temperature, a mixture of rotamers]: 

8 1.48 (s, 9H); 2.26 (s, 3H); 2.55 (m, 2H); 2.83 (broad t, J=7.5Hz, 2H); 3.63 (m, 2H); from 3.75 to 
3.90 (m, 7H); from 6.55 to 6.85 (very broad band, 2H); from 6.90 to 7.05 (m, 2H); from 7.10 to 
7.25 (m, 2H); 7.45 (broad band, 1H); 7.63 (broad s, 1H); 7.78 (d, J= 8Hz, 1H); 8.03 (broad d, 
J=8Hz, 1H); 8.50 (s, 1H); 8.56 (broad s, 1H); from 11.80 to 12.60 (very broad band, 1H). 

MS (DCI): 620 (MNH4 + ), 603 (MH + ). 

EXAMPLE 2 

(a) (R.S)-3-(4-(r3-Methoxv-4-(3-o-tolvI-ureido)-phenvn-acetvn-3,4-dihvdro-2H- 

benzo[l ,41oxazin-7-ylV5-methvl-hexanoic acid 
A solution of (R,S) ethyl 3-(4-{[3-methoxy-4-(3-o-tolyl-ureido)-phenyI]-acetyI}-3,4-dihydro-2H- 
benzo[l,4]oxazin-7-yl)-5-methy!hcxanoate [95mg, Reference Example 10(a)] in methanol (20ml) 
was treated with aqueous lithium hydroxide solution (2ml, 2M). After stirring at room 
temperature for 16 hours the mixture was heated at 50°C for lhour, then evaporated to low 
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volume and then treated with water. The solution was acidified to pH=l by addition of aqueous 
hydrochloric acid (1M). The precipitate was collected, sucked dry and then dried in a dessicator 
at 60°C to afford the title compound (85mg). LC-MS: Ry = 3.74 minutes (89% by ELSD); MS 

(ES+) 559(MH+). 

(b) By proceeding in a similar manner to Example 2 but using (R,S) ethyl 3-(4-{[3-methoxy- 
4-(3-o-tolyI-ureido)-phenyI]-acetyl}-3,4-dihydro-2H^ 

[Reference Example 10(c)] there was prepared fR,S)-3-(4'fr3-methoxv-4-(3-o-tolvl-ureido)- 
phenvn-acetvl)«3.4-dihvdrO"2H-benzori,41oxa2in-7-vn-3-phenylpropanoic acid as a near white 
solid. LC-MS: R T = 3.59 minutes (99% by ELSD); MS (ES + ) 580 (MH+), 602 (MNa+). 

(c) By proceeding in a similar manner to Example 2 but using (R,S) ethyl 3-(4-{[3-methoxy- 
4-(3-o-toIyl-ureido)-phenyl]-acetyl}-3,4-dihydro-2H^ 

[Reference Example 10(d)] there was prepared (R.S)-3-(4-(r3-methoxv-4-(3-o-tolvl-ureidoy 
phenvl1-acetvl)>3.4-dihvdro-2H-benzofl,4]oxazin-7-vl)-3-o-tolvlpropanoic acid as a white solid. 
LC-MS: R T = 3.67 minutes (100% by ELSD); MS (ES + ) 594 (MH+), 616 (MNa+). 

(d) By proceeding in a similar manner to Example 2 but using (R,S) ethyl 3-(4-{[3-methoxy- 
4-(3-o-tolyI-ureido)-phenyI]-acetyl}-3,4-dihydro-2H-benzo[l,4]oxazin-7-yI)-butanoate [Reference 
Example 10(e)] there was prepared (R.S)-3-(4-{f3>methoxv-4-(3-o-tolyNureido)-phenvn-acetvU- 
3.4-dihvdro-2H>benzori ,41oxazin-7-v1Vbutanoic acid as an off-white solid. LC-MS: R^ = 3.36 

minutes (95% by ELSD); MS (ES+) 518 (MH+), 540 (MNa+). 

EXAMPLE 3 

(a) (R.S)-3-(4-U3-Methoxv-4-(3-o-tolvl-ureidoVphenYn-acctyl)-3,4-dihvdro-2H- 

benzofl.4]oxazin-7-vl)-4-methvlpentanoic acid 
A solution of (R,S) ethyl 3-(4-{[3-methoxy-4-(3-o-toIyI-urcido)-phenyI]-acetyl}-3,4-dihydro-2H- 
benzo[l,4]oxazin-7-yl)-4-methylpentanoate [lOOmg, Reference Example 10(b)] in methanol 
(20mL) was treated with aqueous sodium hydroxide (3ml, 1M). The mixture was warmed to 
50°C for lhour, then stood at room temperature for 16hours, then evaporated to low volume and 
then treated with water (20ml). The solution was acidified to pH=l by addition of aqueous 
hydrochloric acid (1M) and the resulting precipitate was collected, sucked dry and then dried in 
a dessicator at 60°C to afford the title compound (80mg) as a white solid. LC-MS: Rf = 3.62 

minutes (100% by ELSD); MS (ES+) 546 (MH + ), 568 (MNa+). 
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(b) By proceeding in a similar manner to Example 3(a) but using (R,S)-ethyl 3-{4-[3-(2-o- 
toIylamino-benzooxazol-6-yl)-propionyI]-3,4-dihydro-2H-benzo[l ? 4]oxa2in-7-yl}-butanoate 
[Reference Example 10(0] there was prepared 3-f4-f3-(2-o-tolvlamino-benzoxazol-6-vn- 
propionvl1-3,4-dihvdro-2H-benzori,41oxazin-7-vU-butanoic acid . LC-MS: Ry = 3.43 minutes 

(100% by ELSD); MS (ES+) 500 (MH+). 

EXAMPLE 4 

3-(4-Benzov]-l-fr3-methoxv-4-(3>o>to1vI-ureidoVphenvl1-acetvl)Q,2,3,4-tetrahvdro-quinoxalin-^ 
vQ-butyric acid 

A stirred solution of ethyl 3-(4-benzoyl-l-{[3-methoxy-4-(3-o-tolyI-ureido)-phenyl]-acetyl}- 
l,2,3,4-tetrahydro-quinoxalin-6-y!)-butanoate [0.124g, Reference Example 16(a)] in methanol 
(5ml) was treated with sodium hydroxide solution (764ul, 15%). The resulting mixture was 
heated to reflux for 30 minutes, then cooled to 40°C and then evaporated (40 mbar, 40°C). The 
residue was treated with distilled water (40ml) and the aqueous solution was washed three times 
with ether (20ml), then treated with hydrochloric acid (4ml, 1M) and then extracted three times 
ethyl acetate (25ml). The combined extracts were dried over magnesium sulfate then evaporated 
to dryness (40 mbar, 40°C). The crude residue (91mg) was subjected to preparative thin layer 
chromatography on silica(20 x 20cm plates, 0.25mm thickness ) eluting with a mixture of 
dichloromethane and methanol (9:1, v/v) to give the title compound as a white powder (15mg). 
*H NMR (400 MHz, (CD 3 ) 2 SO, at a temperature of 373°K]: 8 0.92 (d, J=7Hz, 3H); 2.16 (d, 

J=7.5Hz, 2H); 2.27(s, 3H); 2.80 to 3.05 (m, 1H); 3.84 (s, 3H); 3.94 (m, 2H); 3.96 (s, 2H); 4.01 (m, 
2H); 6.60 (broad s, 1H); 6.76 (broad d, J=8Hz, 1H); 6.88 (broad s, 1H); 6.95 to 7.05 (m, 2H); 7.10 
to 7.20 (m, 4H); 7.33 (broad t, J=7.5Hz, 2H); 7.40 (broad t, J=7.5Hz, 1H); 7.56 (d, J=8Hz, 1H); 
7.68 (broad d, J=8Hz, 1H); 8.04 (d, J=8.5Hz, 1H); 8.23 (broad s, 1H); 8.29 (broad s, 1H). 
MS (ES): 621 (MH+). 

REFERENCE EXAMPLE 1 
Ethyl 3-(l-{f3>methoxv-4-(3-o-tolvl-ureido)-phenvn>acetvl)-l,2,3,4-tetrahvdro-quinoxalin-6-vO- 
propanoate 

A solution of 7-(-2-ethoxycarbonyl-ethyl)-4-{ [3-methoxy-4-(3-o-tolyl-ureido)-phenyl]-acetyI}-3,4- 
dihydro-2H-quinoxaIinc-l-carboxyhc acid ter/-butyl ester (0.3g, Reference Example 2) in 
dichloromethane (3ml), at 0°C, was treated dropwisc with trifluoroacetic acid (0.5ml). After 
stirring for 2 hours at 0°C a further portion of trifluoroacetic acid (0.5ml) was added and 
stirring was continued for a further hour at 10°C. The reaction mixture was poured on crushed 
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ice (50ml), the pH of this mixture was adjusted to 8 by dropwise addition of sodium hydroxide 
(20ml, IN) and then the mixture was extracted twice with dichloromethane (25ml). The 
combined organic extracts were washed twice with water (5ml), then dried over magnesium 
sulphate and then evaporated under reduced pressure (2.7 kPa) at 40°C. The resulting white 
foamy solid (235mg) was subjected to flash chromatography on silica (0.040-0.063mm) eluting 
with a mixture of dichloromethane and methanol (99:1, v/v) to give the title compound (170mg) 
as a white foamy solid. J H NMR, 300MHz, (CD 3 ) 2 SO: 5 1.2 (t, 3H); 2.3 (s, 3H); 2.6 (t, 2H); 2.8 
(t, 2H); 3.25 (m, 2H); 3.7 (t, 2H); 3.85 (s, 2H); 3.9 (s, 3H); 4.1 (q, 2H); 5.8 (broad s, 1H); 6.4 (dd, 
J=8Hz and 1.5Hz, 1H); 6.5 (d, J=1.5Hz, 1H); 6.7 (dd, J=8Hz and 1.5Hz, 1H); 6.85 (d, J=1.5Hz, 
1H); 7 (ddd, J=8, 8 and 1.5Hz, 1H); 7.2 (m, 3H); 7.7 (broad d, J=8Hz, 1H); 8 (d, J=8Hz, 1H); 8.25 
(s, 1H); 8.35 (s, 1H). MS (CI, NH 3 ): MNH 4 +548, MH+ 531. 

REFERENCE EXAMPLE 2 
7-(-2-Ethoxvcarbonv)-ethvO-4Wr3-methox^ 
Quinoxaline-l-carboxvlic acid tert-butvl ester 

A stirred solution of 3-methoxy-4-[3-o-toly]-ureido]phenylacetic acid (0.282g, prepared as 
described in Example 52B of International Patent Application Publication No. WO 96/22966) in 
anhydrous tetrahydrofuran (5ml), under an atmosphere of argon and at 25°C, was treated with 
powdered molecular sieves 4A (0.5g), 7-(2-ethoxycarbonyl-ethyl)-l,2,3,4-tetrahydro-quinoxaline- 
1-carboxylic acid /<?r/-butyl ester (0.2g, Reference Example 3), triethylamine (0,336ml), 
0-(7-azabenzotriazol-l-yI)-A^A^,A ?, ,A' , -tetramethyIuronium hexafluorophosphate (0.273g) and 
4-dimethyIaminopyridine (7mg). After stirring at 25°C for 3 hours the reaction mixture was 
filtered through a pad of celite and the filter pad was washed three times with ethyl acetate 
(10ml). The combined filtrate and washings were washed twice with an aqueous saturated 
solution of ammonium chloride (20ml), then with water (20ml), then dried over magnesium 
sulphate and then evaporated under reduced pressure (2.7 kPa) at 40°C. The resulting white 
foamy solid (0.483g) was subjected to flash chromatography on silica (0,040-0,063mm) eluting 
with a mjxture of cyclohexane and ethyl acetate (1:1, v/v) to give the title compound (0.3g) as a 
white foamy solid. *H NMR, 400MHz, (CD 3 ) 2 SO: 5 1.2 (t, 3H); 1.5 (s, 9H); 2.3 (s, 3H); 2.65 (t, 
2H); 2.9 (t, 2H); 3.65 (t, 2H); 3.85 (m, 7H); 4.1 (q, 2H); 6.7 (very broad s, 2H); 7 (m, 2H); 7.2 (m, 
2H); 7.5 (very broad s, 1H); 7.65 (broad s, 1H); 7.8 (d, J=8Hz, 1H); 8.05 (broad d, J=8Hz, 1H); 
8.5 (s, 1H); 8.6 (broad s, 1H). MS (CI, NH 3 ): MNH 4 +648, MH+ 631. 



REFERENCE EXAMPLE 3 
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7-(2-EthoxvcarbonvNethvn-l,2,3,4-tctrahvdro-guinoxaHnc-l-carboxv1Ic acid terf-butvl ester 
A stirred mixture of 4-benzyI-7-(2-ethoxycarbonyI-vinyI)-l,2,3,4-tetrahydro-quinoxaIine -1- 
carboxylic acid ter/-butyl ester (1.83g, Reference Example 4), acetic acid (2ml), methanol (40ml) 
and 20% palladium dihydroxide on carbon powder (0.49g) was hydrogenated in a 250ml 
5 stainless steel pressure reactor at a pressure of 30 bars of hydrogen. After stirring for 20 hours 
at 25°C the reaction mixture was filtered through a pad of cclite and the filter pad was washed 
with dichloromethane (25ml) then with methanol (25ml). The combined filtrate and washings 
were evaporated under reduced pressure (2.7 kPa) at 40°C. The resulting brown oil (1.99 g) was 
subjected to flash chromatography on silica (0,040-0,063mm) eluting initially with a mixture of 
10 cyclohexane and ethyl acetate ( 9:1, v/v) then with a mixture of cyclohexane and ethyl acetate 
(7:3, v/v) to give the title compound (0.856 g) as a yellow oil. 

*H NMR, 300 MHz, (CD 3 ) 2 SO: 5 1.2 (t, 3H); 1.5 (s, 9H); 2.5 (t, 2H); 2.7 (t, 2H); 3.25 (m, 2H); 
3.6 (broad t, 2H); 4.1 (q, 2H); 6 (broad s, 1H); 6.5 (d, J=8Hz, 1H); 6.7 (dd, J=8Hz and 1.5Hz, 1H); 
7.2 (broad s, 1H). MS (EI): M+ 334 (40%), 278 (20%), 234 (100%), 189 (10%), 159 (10%), 147 
15 (40%), 57 (40%). 

REFERENCE EXAMPLE 4 
(a) 4-Benzvl 7-(2-ethoxvcarbonvl-vinvn-1.2.3.4 tetrahvdro-auinoxaH ne -l-carboxvlic acid 

fer/-butvl ester 

20 A mixture of 4-benzyl-7-bromo-l,2,3,4-tetrahydro-quinoxaline -1-carboxylic acid terf-butyl ester 
(2.4g, Reference Example 5), tri-o-tolylphosphine (96 mg), palladium(II) acetate (24mg) and 
ethyl acrylate (1.3ml) in tributylamine (20ml) was heated to 110°C. After stirring for 2 hours at 
110°C the mixture was treated with further portions of ethyl acrylate (1.3ml), tri-o- 
tolylphosphine (96mg) and palladium(II) acetate (24mg) and stirring was continued for a further 

25 16 hours at 110°C. The mixture was then treated with ethyl acrylate (2.6ml) and stirring was 

continued for a further 5 hours at 110°C. The reaction mixture was cooled to room temperature 
then acidified to pH 2 by addition of hydrochloric acid (50ml, IN) and then extracted three times 
with ethyl 'acetate (50ml). The combined organic extracts were washed with an aqueous 
saturated solution of sodium hydrogen carbonate (20ml), then three times with water (20ml), 

30 then dried over magnesium sulphate and then evaporated under reduced pressure (2.7 kPa) at 
40°C. The resulting brown oil (5 g) was subjected to flash chromatography on silica (0,040- 
0,063mm) eluting with a mixture of cyclohexane and ethyl acetate (9:1, v/v) to give the title 
compound (1.83 g) as a yellow oil. ^ NMR, 400 MHz, (CD 3 ) 2 SO: 8 1.3 (t, 3H); 1.5 (s, 9H); 3.5 
(broad t, 2H); 3.8 (br ad t, 2H); 4.15 (q, 2H); 4.65 (s, 2H); 6.25 (d, J=16Hz, 1H); 6.65 (d, J=8Hz, 
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1H); 7,3 (m, 4H); 7.4 (t, 2H); 7.5 (d, J=16Hz, 1H); 7.7 (broad s, 1H). MS (EI): M+ 422 (50%), 366 
(60%), 322 (40%), 277 (20%), 231 (40%), 185 (10%), 157 (15%), 91 (100%), 57 (40%). 

(b) By proceeding in a similar manner to Reference Example 4(a) but using 4-tert- 
5 buty!oxycarbonyl-7-bromo-3,4-dihydro-2H-benzo[l,4]oxazine [Reference Example 5(b)] and 
ethyl (E)-5-methylhex-2-enoate and carrying out the reaction in dimethylformamide at 140°C 
there was prepared (E)- and (Z)-3-(4-^r/-burvloxvcarbonvl-3,4-dihvdro-2H-benzofl.41oxazin-7- 
yl)-5-methylhex-2-enoic acid ethyl ester (240mg). 

10 (c) By proceeding in a similar manner to Reference Example 4(a) but using 4-tert- 

butyloxycarbonyI-7-bromo-3,4-dihydro-2H-benzo[l,4]oxazine [Reference Example 5(b)] and 
ethyl (E)-4-methyIpent-2-enoate and carrying out the reaction in dimethylformamide at 140°C 
there was prepared (EV and (Z)*3-(4-fgrf-burvloxvcarbonvl-3,4-dihvdro-2H-benzofl,4]oxazin-7- 
ylV4-methvlpent-2-enoic acid ethvl ester . 

15 

(d) By proceeding in a similar manner to Reference Example 4(a) but using 4-terU 
butyloxycarbonyl-7-bromo-3,4-dihydro-2H-benzo[l,4]oxazine [Reference Example 5(b)] and 
ethyl cinnamate and carrying out the reaction in dimethylformamide at 140°C there was 
prepared (EV and (Z)'3-(4^grr-butvloxvcarbonvl-3.4-dihvdro-2H-benzon.41oxazin-7-vlV3- 

20 phenvlprop-2-enoic acid ethvl ester . 

(e) By proceeding in a similar manner to Reference Example 4(a) but using A-terU 
butyloxycarbonyI-7-bromo-3,4-dihydro-2H-benzo[l,4]oxazine [Reference Example 5(b)] and (E)- 
ethyl 3-(2-methylphenyl)prop-2-enoate and carrying out the reaction in dimethylformamide at 

25 140°C there was prepared (E)- and (Z)-3-(4-rgr/-butvloxvcarbonvU3.4-dihvdro-2H- 
benzofl,4]oxazin-7-vl)-3-o-to1vlprop-2-enoic acid ethvl ester . 

(0 By proceeding in a similar manner to Reference Example 4(a) but using 4-tert- 
i 

butyloxycarbonyl-7-bromo-3,4-dihydro-2H-benzo[l,4]oxazine [Reference Example 5(b)] and 
30 ethyl crotonate and carrying out the reaction in dimethylformamide at 130°C there was 

prepared (E)- and (ZV3-(4-terNbutvloxvcarhonvl-3.4-dihydro-2H-benzof 1 ,41oxazin-7-vl)-but-2- 
enoic acid ethvl ester. 



REFERENCE EXAMPLE 5 
35 (a) 4-Benzvl-7-hromo-l,2,3,4-tetrahvdro-Quinoxanne -1-carboxvlic acid rer/-butyl ester 
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A mixture of 4-benzyl-7-bromo-l,2,3,4-tetrahydro-quinoxaline (3.28g, Reference Example 6), di- 
/erf-butyl dicarbonate (2.71g) and sodium hydrogen carbonate (0.91g) in anhydrous 
dichloromethane (20ml) was stirred for 16 hours at 25°C, then further portions of di-terf-butyl 
dicarbonate (2.71g) and sodium hydrogen carbonate (0.91 g) were added and the stirring was 
5 continued for 72 hours at 25°C. The reaction mixture was treated with distilled water (50ml) and 
the organic phase was separated. The aqueous phase was extracted twice with dichloromethane 
(20ml) and the combined organic phases were washed three times with water (20ml), then dried 
over magnesium sulphate and then evaporated under reduced pressure (2.7 kPa) at 40°C. The 
residual solid (7.4 g) was recrystallised from diisopropyl ether to give the title compound (3.5g) 
10 as a tan solid. *H NMR, 400 MHz, (CD 3 ) 2 SO: 5 1.5 (s, 9H); 3.5 (broad t, 2H); 3.8 (broad t, 2H); 
4.6 (s, 2H); 6.6 (d, J=8Hz, 1H); 7.0 (dd, J=8Hz and J=1.5Hz, 1H); 7.2 (m, 3H); 7.4 (t, 2H); 7.6 
(broad s, 1H). MS (EI): M+ 404 and 402 (20%), 348 and 346 (90%), 303 and 301 (15%), 257 and 
255 (20%), 213 and 211 (20%), 91 (100%), 57 (40%). 

15 (b) By proceeding in a similar manner to Reference Example 5(a) but using 7-bromo-3,4- 
dihydro-2H-benzo[l,4]oxazine (Reference Example 12) and carrying out the reaction in the 
absence of sodium hydrogen carbonate in tetrahydrofuran at 50°C there was prepared ^tert^ 
butvloxvcarbonvl-7-bromo-3,4-dihvdro-2H-benzori.41oxazine as a crystalline white solid, 

20 REFERENCE EXAMPLE 6 

4-Benzvl-7-bromo-1.2.3.4-tetrahvdro-Quinoxaline 

A stirred mixture of benzyl-(4-bromo-2-nitro-phenyl)-(2-iodo-ethyI)-amine (23.55g, Reference 
Example 7), tin(II) chloride dihydrate (41.48g), hydrochloric acid 12N (21.28ml) and distilled 
water (45ml) was heated to 80°C for 1 hour then cooled to room temperature and then treated 

25 with distilled water (200ml). The reaction mixture was neutralized to pH 7-8 by addition of an 
32% aqueous ammonia solution (50ml) and filtered through a pad of celite. The filter pad was 
washed three times with dichloromethane (250ml). The filtrate and washings were combined. 
The organic phase was separated, then washed four times with distilled water (200ml), then 
dried over magnesium sulphate and then evaporated under reduced pressure (2.7 kPa) at 40°C. 

30 The resulting brown oil (14.47g) was subjected to flash chromatography on silica (0,040- 

0,063mm) eluting initially with a mixture of cyclohexane and ethyl acetate (9:1, v/v) and then 
with a mixture of cyclohexane and ethyl acetate (7:3, v/v) to give the title compound (3.28g) as a 
tan s lid. J H NMR, 300 MHz, (CD 3 ) 2 SO: 8 3.1 (broad s, 4H); 4.2 (s, 2H); 5.6 (broad s, 1H); 6.1 
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(d, J=8Hz, 1H); 6.2 (dd, J=8Hz and J=1.5Hz, 1H); 6.3 (d, J=1.5Hz, 1H); 7.25 (m, 5H). MS (EI): 
M + 304 and 302 (100%), 213 and 211 (100%), 132 (85%), 91 (60%). 

REFERENCE EXAMPLE 7 
5 Benzvl-(4-bromo-2-nitrO"phenvi)-(2-iodo-ethvI)-amine 

A mixture of methanesulphonic acid 2-[benzyl-(4-bromo-2-nitro-phenyI)-amino]-ethyI ester (25g, 
Reference Example 8) and sodium iodide (16.23g) in anhydrous acetone (100ml) was heated at 
reflux for 4 hours when a further portion of sodium iodide (8.12 g) was added and refluxing was 
continued for a further 16 hours. The reaction mixture was evaporated under reduced pressure 

10 (2.7 kPa) at 40°C and the residue was treated with distilled water (200ml). The resulting mixture 
was extracted three times with dichloromethane (150ml). The combined organic extracts were 
dried over magnesium sulphate and then evaporated under reduced pressure (2.7 kPa) at 40°C. 
The resulting brown oil (29,16 g) was subjected to flash chromatography on silica (0,040- 
0,063mm) eluting with a mixture of cyclohexane and ethyl acetate (9:1, v/v) to give the title 

15 compound (23.55 g) as a yellow oil. l H NMR, 300 MHz, (CD 3 ) 2 SO: 5 3.3 (m, 4H); 4.4 (s, 2H); 
7.25(m, 5H); 7.4 (d, J=8Hz, 1H); 7.6 (dd, J=8Hz and J=1.5Hz, 1H); 8 (d, J=1.5Hz, 1H). MS (EI): 
M+ 462 and 460 (5%), 445 and 443 (20%), 321 and 319 (10%), 91 (100%). 

REFERENCE EXAMPLE 8 
20 Methanesulphonic acid 2-rbenzvH4-bromo-2-nitro-phenyl)-amino1-ethvl ester 

A solution of 2-[benzyI-(4-bromo-2-nitro-phenyl)-amino]-ethanol (19.52g, Reference Example 9) 
and triethylamine (7.8ml) in anhydrous tetrahydrofuran (95ml), at 25°C, was treated dropwise 
with methanesulphonyl chloride (4.75ml). After stirring for 4 hours at 25°C a further portion of 
methanesulphonyl chloride (4.75ml) was added and stirring was continued for a further 16 hours 
25 at 25°C. The reaction mixture was treated with water (100ml), the organic phase was separated 
and the aqueous phase was extracted three times with ethyl acetate (150ml). The combined 
organic phases were washed with saturated aqueous sodium hydrogen carbonate solution (50ml), 
then three times with distilled water (50ml), then dried over magnesium sulphate and then 
evaporated under reduced pressure (2.7 kPa) at 40°C to give the title compound (25.41g) as a 
30 brown oil. *H NMR, 300 MHz, (CD 3 ) 2 SO: 5 3.1 (s, 3H); 3.4 (t, 2H); 4.2 (t, 2H); 4.4 (s, 2H); 

7.2(m, 5H); 7.4 (d, J=8Hz, 1H); 7.7 (dd, J=8Hz and J=1.5Hz, 1H); 8 (d, J=1.5Hz, 1H). MS (EI): 
M + 430 and 428 (5%), 321 and 319 (20%), 91 (100%). 



REFERENCE EXAMPLE 9 
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2-fBenzvl-(4-bromo-2>nitro-phenvl)-aminol-ethanol 

A mixture of 2,5-dibromonitrobenzene (40g) and N-benzylethanolamine (40.4ml) in 
1-butanol (160ml ) was heated at reflux for 18 hours then a further portion 
(20,2ml) of yV-benzylethanoIamine was added and refluxing was continued for a further hour. 
5 The reaction mixture was evaporated under reduced pressure (2.7 kPa) at 40°C and the residue 
was treated with water (SOOmI) and the mixture was then extracted three times with diethyl 
ether (250ml). The combined organic extracts were washed with hydrochloric acid (180ml, IN), 
then with an aqueous sodium hydrogen carbonate solution (20ml, 5%), then twice with distilled 
water (50ml), then dried over magnesium sulphate and then evaporated under reduced pressure 
10 (2.7 kPa) at 40°C. The resulting brown oil (47.1g) was subjected to flash chromatography on 

silica (0,040-0,063mm) eluting with dichloromethane to give the title compound (19.66g) as a red 
oil. *H NMR, 400 MHz, (CD 3 ) 2 SO: 8 3.1 (t, 2H); 3.5 (q, 2H); 4.5 (s, 2H); 4.6 (t, 1H); 7.3 (m, 

6H); 7.6 (dd, J=8Hz and J=1.5Hz, 1H); 8 (d, J=1.5Hz, 1H). MS (EI): M+ 352 and 350 (5%), 321 
and 319 (20%), 91 (100%). 

15 

REFERENCE EXAMPLE 10 

(a) (R.S) Ethvl 3-(4-ir3-methoxv-4-(3-o-tolvl-ureido)-phenvn-acetvn-3.4-dihvdro-2H> 
benzori,41oxazin-7-vl)-5-methylhexanoate 

A solution of (R,S)-3-(4-^r/-butyIoxycarbonyI-3,4-dihydro-2H-benzo[l,4]oxazin-7-yl)-5- 
20 methylhexanoic acid ethyl ester [90mg, reference Example 11(a)] in dichloromethane (5ml) was 
treated with trifluoroacetic acid (2ml). After stirring for 30minutes the mixture was evaporated 
to dryness. The residue was dissolved in dimethylformamide (10ml) and the solution was treated 
with diisopropylethylamine (96mg), then with [3-methoxy-4-(3-o-toIyl-ureido)-phenyI]-acetic 
acid (80 mg) and then with 0-(7-azabenzotriazoI-l-yl)-l,l,3,3-tetramethyluronium 
25 hexafluorophosphate (96mg). The mixture was stirred at room temperature for 16hours then 

partitioned between ethyl acetate (50ml) and aqueous hydrochloric acid (50ml, 1M). The organic 
phase was washed with 5% aqueous sodium bicarbonate (50ml), then dried over magnesium 
sulphate and then evaporated. The residue was subjected to flash chromatography on silica 
eluting with a mixture of ethyl acetate and cyclohexane (1:1, v/v) to give the title compound 
30 (95mg) as a colourless oil. 

(b) By proceeding in a similar manner to Reference Example 10(a) but using (R,S)-3-(4- 
fer/-butyloxycarbonyl-3,4-dihydro-2H-benzo[l,4]oxazin-7-yl)-4-methylpentanoic acid ethyl ester 
[Reference Example 11(b)] there was prepared (R.S) ethvl 3-(4-{f3-methoxv-4-(3-o-tolvl-ureido)- 

35 phenvll-acetyn^^-dihydro^H-bcnzofl^loxazin^-vn^-methvlpentanoate as a cream foam. 
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(c) By proceeding in a similar manner to Reference Example 10(a) but using (R,S)-3-(4- 
/erf-butyloxycarbonyl-3,4-dihy^^ acid ethyl ester 
[Reference Example 11(c)] there was prepared (R.S) ethvl 3-(4-{r3-methoxv-4-(3-o-tolYl-ureido)- 
phenvn-acetvl)-3,4-dihvdro-2H-benzofl,41oxazin-7-vl)-3'phenvlpropanoate as a white solid. 

(d) By proceeding in a similar manner to Reference Example 10(a) but using (R,S)-3-(4- 
rer^-butyloxycarbonyI-3,4-dihydro-2H-benzo[l,4]oxazin-7-yI)-3-o-tolyIpropanoic acid ethyl ester 
[Reference Example 11(d)] there was prepared (R,S)-ethv) 3-(4-{ r3-methoxy-4-(3-o-tolvl-ureido)- 
phenvn-acetvl)-3,4-dihvdro-2H-benzori,41oxazin-7-vlV3-o-tolvlpropanoate as a white solid. 

(e) By proceeding in a similar manner to Reference Example 10(a) but using (R,S)-3-(4- 
/cr/-butyloxycarbonyI-3,4-dihydro-2H-benzo[l,4]oxazin-7-yl)-butanoic acid ethyl ester 
[Reference Example 11(e)] there was prepared (R.SVethvl 3-(4-fr3-methoxv-4-(3-o-tolyl-ureidoV 
phenvi1-acetvlV3.4-dihvdro-2H-benzo[l»41oxazin-7-vlVbutanoate as a colourless oil. 

(f) By proceeding in a similar manner to Reference Example 10(a) but using (R,S)-3-(4- 
^rr-butyloxycarbonyl-3 5 4-dihydro-2H-benzo[l,4]oxazin-7-y!)-butanoic acid ethyl ester 
[Reference Example 11(e)] and 3-(2-o-tolyIamino-benzoxazol-6-yI)propanoic acid (Reference 
Example 14) there was prepared (R.SVethvl 3-{4-f3-(2-o-tolvlamino-benzooxazol-6-vlV 
propionvn-3,4-dihydro-2H-benzof 1.41oxazin-7-vl)-butanoate as a colourless gum. 

REFERENCE EXAMPLE 11 
(a) (R,S)-3-(4^gr/-burvloxvcarbonvN3,4-dihvdro-2H-benzori,41oxazin-7-vn-5-- 

methvlhexanoic acid ethvl ester 
A mixture of (E)- and (Z)-3-(4-rer/-butyloxycarbonyl-3,4-dihydro-2H-benzo[l,4]oxazin-7-yI)-5- 
methylhex-2-enoic acid ethyl ester [240mg, Reference Example 4(b)] and 10% palladium on 
charcoal (40mg) in ethanol (30ml) was treated with solid ammonium formate (2g) and heated at 
60°C for lhour. Further aliquots of palladium on charcoal (40mg) were added hourly during 
Shours. After cooling to room temperature, the mixture was filtered through diatomaceous 
earth and the filtrate evaporated to low volume then partitioned between ethyl acetate (50ml) 
and water (50ml). The organic phase was dried over magnesium sulphate and evaporated to 
afford the title compound (200mg). 



(b) By proceeding in a similar manner to Reference Example 11(a) but using (E)- and (Z)- 

3-(4-/£r/-butyloxycarbonyI-3 ? 4-dihydro-2H-bcnzo[l,4]oxazin-7-yI)-4-methylpent-2-enoic acid 
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ethyl ester [Reference Example 4(c)] there was prepared (R.S)-3-(4-fcr/-butvloxvcarbonvl-3.4- 
dihvdro-2H-benzori,4]oxazin/7-vl)-4-methvlpentanoic acid ethvl ester . 

(c) By proceeding in a similar manner to Reference Example 11(a) but using (E)- and (Z)- 
5 3-(4-^r/-butyIoxycarbonyl-3,4-dihydro-2H-benzo[l,4]oxazin-7-yI)-3-phenyIprop-2-enoic acid 

ethyl ester [Reference Example 4(d)] there was prepared (R.S)-3-(4-terf-butvloxvcarbonvl-3.4- 
dihvdro-2H-benzori,4]oxazin*7-vl)-3-phenylpropanoic acid ethvl ester . 

(d) By proceeding in a similar manner to Reference Example 11(a) but using (E)- and (Z)- 
10 3-(4-/er/-butyloxycarbonyl-3,4-dihydro-2H-benzo[l,4]oxazin-7-yl)-3-o-tolyIprop-2-enoic acid 

ethyl ester [Reference Example 4(e)] there was prepared (R,S)-3-(4-te/-/-butvIoxvcarbonvl-3.4- 
dihvdro-2H-benzori.41oxazin-7-vr>-3-o-tolvlpropanoic acid ethvl ester . 

(e) By proceeding in a similar manner to Reference Example 11(a) but using (E)- and (Z)- 
15 3-(4-/€r/-butyloxycarbonyl-3,4-dihydro-2H-benzo[l,4]oxazin-7-yl)-but-2-enoic acid ethyl ester 

[Reference Example 4(f)] there was prepared (R.S)-3-r4^gr/-butyloxvcarbonvl-3,4-dihydro-2H- 
benzori.,41oxazin-7-vl)-butanoic acid ethvl ester as a colourless oil. 

REFERENCE EXAMPLE 12 

20 7-Bromo-3,4-dihvdro-2H-benzofl,41oxazine 

A solution of 4-acetyl-7-bromo-3,4-dihydro-2H-benzo[l,4]oxazine (9.5g, Reference Example 13) 
in methanol (200ml) was treated with aqueous sodium hydroxide (50ml, 3M) was stirred at 50°C 
for 2hours. The mixture was evaporated to low bulk, then diluted with water (100ml) and then 
extracted three times with dichloromethane (200ml). The combined extracts were dried over 

25 magnesium sulphate then evaporated to give the title compound (6.0g) as a brown oil. 

REFERENCE EXAMPLE 13 
4-Acetvl-7-bromo-3,4-dihydro-2H-benzori.4]oxazine 

A mixture 'of 4-bromo-2-hydroxyacetanilide (9.4g), powdered sodium hydroxide (6.56g), aliquat 
30 336 (2.0g) and 1,2-dibromoethane (30.8g) in a mixture of dichloromethane (lOOmL) and 

acetonitrile (60mL) was stirred at room temperature for 16h, then allowed to stand for 24h. The 
mixture was filtered through diatomaceous earth and the filter pad was washed with 
dichloromethane. The combined filtrate and washings were evaporated and the residue purified 
by flash chromatography (silica, using ethyl acetate/cyclohexane 1:1 v/v as eluent) to give the title 
35 c mpound (9.5g) as a light oil. 
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REFERENCE EXAMPLE 14 
3-(2-o-Tolvlamino-benzoxazol-6-y1)propanoic acid 

A solution of ethyl 3-(2-o-tolylamino-benzoxazoI-6-yl)propanoate (Reference Example 15) in 
methanol (50ml) was treated with aqueous sodium hydroxide (5ml, 1M). After stirring at 40°C 
for 2hours the mixture was evaporated to low volume and partitioned between ethyl acetate 
(50ml) and water (50ml). The aqueous phase was separated and acidified with aqueous 
hydrochloric acid (10ml, 1M). The resulting precipitate was dried at 60°C to give the title 
compound (l.lg). 

REFERENCE EXAMPLE 15 
Ethyl 3-(2-o-tolvlamino-benzoxazol-6-vQpropanoate 

A solution of ethyl 3-(4-amino-3-hydroxyphenyl)-propionate (1.94g) in ethanol (50m!) was 
treated with o-tolyl isothiocyanate (1.66g) and then heated at 40°C for 2hours. The mixture was 
evaporated then treated with ethanol (50ml), then with diisopropylcarbodiimide (3mL) and then 
stirred at 40°C for lhour. The mixture was evaporated and the residue was treated with diethyl 
ether (50ml) then filtered. The filtrate was evaporated to dryness and the residue subjected to 
flash chromatography on silica eluting with a mixture of ethyl acetate and cyclohexane (2:3, v/v) 
to give the title compound (1.6g) as a colourless oil. 

REFERENCE EXAMPLE 16 
(a) 3-(4-BcnzovM-(r3-methoxv-4-(3-o-tolvl-ureido)-phenvl]-acetvl)>L2.3,4'tetrahvdro- 
quinoxalin-6-vl)-butyric acid ethyl ester 

Benzoyl chloride (22 ul) was added to a stirred mixture of 3-(l-{[3-methoxy-4-(3-o-tolyI-ureido)- 
phenyl]-aceryI}-l,2,3,4-tetrahydro-quinoxaIin-6-yl)-butyric acid ethyl ester (O.llOg, Reference 
Example 17) and triethylamine (87.8ul) in tetrahydrofuran (10ml) cooled to 0°C under an argon 
atmosphere. The mixture was stirred for 1 hour at 0°C, then allowed to warm to 20°C, then 
stirred at this temperature for 2 hours and then treated with a further aliquot of benzoyl 
chloride (llul). After stirring overnight the reaction mixture was treated with water (20ml) then 
extracted three times with ethyl acetate (25ml). The combined extracts were dried over 
magnesium sulfate then evaporated (40°C, 40 mbar). The crude residue (147mg) was subjected 
to flash chromatography on silica (20g, 0.040-0.063mm particle size) eluting with a mixture of 
dichloromethane and methanol (99:1, v/v) to give the title compound as a white foam (132 mg). 
TLC: Rp 13/56 (cyclohexane : ethyl acetate, 9:1, v/v). *H NMR [400 MHz, (CD 3 ) 2 SO, at a 
temperature of 383°K]: 8 0.96 (d, J=7Hz, 3H); 1.16 (t, J=7Hz, 3H); 2.24 (d, J=7.5Hz, 2H); 2.28 (s, 
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3H); 2.93 (m, 1H); 3.83 (s, 3H); 3.94 (m, 2H); 3.96 (s, 2H); 4.02 (m, 2H); 4.04 (q, J=7Hz, 2H); 6.63 
(broad s ,1H); 6.76 (broad d, J=8Hz, 1H); 6.90 (broad s, 1H); 6.99 (m, 2H); from 7.10 to 7.20 (m, 
4H); 7.34 (broad t, J=7.5Hz, 2H); 7.41 (broad t, J=7.5Hz, 1H); 7.57 (d, J=8Hz, 1H); 7.67 (broad d, 
J=8Hz, 1H); 8.02 (d, J=8.5Hz, 1H); 8.16 (broad s, 1H); 8.24 (broad s, 1H). MS (EI): 648 (M+). 

5 

(b) By proceeding in a similar manner to Reference Example 16(a) but using acetyl chloride 
and ethyl 3-(l-{[3-methoxy-4-(3-o-toIyI-ureido)-phenyJ]-acetyI}-l,2,3,4-tetrahydro-quinoxaIin-6- 
yl)-propanoate (Reference Example 1) and subjecting the reaction product to flash 
chromatography on silica eiuting with a mixture of cyclohexane and ethyl acetate (6:4 to 7:3, v/v) 

10 there was prepared 3-(4-acetvl-l-fr3-methoxv-4-(3-o-tolvNurcido)*phenvn-acetvl)-l > 2.3.4- 

tetrahvdro-quinoxalin-6-v])-propionic acid ethyl ester as a white foam. *H NMR [300 MHz, 
( CD 3)2 so > at r <>om temperature, a mixture of rotamers]: 5 1.17 (d, J=7Hz, 3H); from 1.85 to 
2.15 (broad band, 3H); 2.26 (s, 3H); 2.65 (broad t, J=7.5Hz, 2H); 2.86 (broad t, J=7.5Hz, 2H); 
from 3.70 to 3.95 (m, 9H); 4.06 (m, 2H); from 6.40 to 7.70 (m, 8H); 7.81 (broad d, J=8Hz, 1H); 

15 7.95 (broad band, 1H); 8.48 (broad s, 1H); 8.56 (broad band, 1H). MS (ES): 572 (M+). 

(c) By proceeding in a similar manner to Reference Example 16(a) but using ethyl 3-(l-{[3- 
methoxy-4-(3-o-toIyJ-ureido)-phenyI]-acetyI}-l,2,3,4-tetrahydro-quinoxaIin-6-yI)-propanoate 
(Reference Example 1) there was prepared ethvl 3-f4-benzovM-{r3-methoxv-4-(3-o-tolvl-ureido)- 

20 phenvn-acetvIl-l,2,3.4-tetrahvdro-quinoxayin-6-vl)-propanaote as a white powder following 
trituration with di-isopropyl ether. J H NMR [400 MHz, (CD3)2SO, at room temperature, a 
mixture of rotamers]: 8 1.17 (t, J=7Hz, 3H); 2.14 (broad t, J=7.5Hz, 2H); 2.24 (s, 3H); 2.51 (m, 
2H); 3.80 (s, 3H); 3.89 (m, 2H); from 3.90 to 4.00 (m, 2H); 3.97 (s, 2H); 4.02 (m, 2H); 6.48 (broad 
band, 1H); 6.71 (broad band, 1H); 6.83 (broad band, 1H); from 6.90 to 7.25 (m, 6H); 7.31 (broad 

25 t, J=7.5Hz, 2H); 7.40 (broad t, J==7.5Hz, 1H); 7.60 (broad band, 1H); 7.77 (broad d, J=8Hz, 1H); 
8.06 (d, J=8.5Hz, 1H); 8.47 (broad s, 1H); 8.54 (broad s, 1H). MS (EI): 634 (M+). 

i 

(d) By proceeding in a similar manner to Reference Example 16(a) but using ethyl succinyl 
chloride and ethyl 3-(l-{[3-methoxy-4-(3-o-tolyl-ureido)-phenyI]-acetyI}-l,2,3,4-tetrahydro- 
30 quinoxa)in-6-yI)-propanoatc (Reference Example 1) and subjecting the reaction product to flash 
chromatography on silica eiuting with a mixture of cyclohexane and ethyl acetate (9:1 to 1:1, v/v) 
there was prepared ethvl 4-(7-(2-ethoxvcarbonvl-ethvn-4-<f3-methoxv-4-(3-o-tolvl-ureidoV 
phenvn-acetvn-3.4>dihvdro-2H-quinoxalin>l-yl)-4-oxo-butanoate as a white foam. *H NMR [400 
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MHz, (CD3>2SO, at room temperature, a mixture of rotamers]: 8 1.16 (m, 6H); 2.26 (s, 3H); 2.52 
(m, 2H); 2.64 (broad t, J=7.5Hz, 4H); 2.87 (broad t, J=7.5Hz, 2H); from 3.75 to 3.90 (m, 9H); 4.05 
(m, 4H); from 6.50 to 6.85 (very broad band, 2H); 6.95 (broad t, J=7.5Hz, 1H); from 7.05 to 7.20 
(m, 3H); from 7.30 to 7.75 (very broad band, 2H); 7.79 (d, J=8Hz, 1H); 8.00 (broad d, J=8Hz, 
5 1H); 8.21 (broad s, 1H); 8.27 (broad band, 1H). MS (EI): 658 (M+). 

REFERENCE EXAMPLE 17 
3-(l-f r3-Methoyv-4»(3-o-to]vl-ureido)-phenvn-acetvl)-l,2,3.4-tetrahvdro-qu!noxalin-6-v1)-butvric 
acid ethyl ester. 

10 Trifluoroacetic acid (574ul) was added to a stirred solution of 7-(2-ethoxycarbonyI-l-methyl- 
ethyl)~4-{[3-methoxy-4-(3-o-tolyl-ureido)-^ 

carboxylic acid tert-butyl ester (376mg, Reference Example 18) in dichloromethane (4ml) at 0°C. 
After stirring at 0°C for 2 hours a further aliquot of trifluoroacetic acid (3.5ml) was added and 
stirring was continued at 0°C for a further 4 hours. The reaction mixture was poured onto a 

15 mixture of ice (75ml) and sodium hydroxide solution (55ml, 1M). The resulting mixture was 
extracted three times with dichloromethane (50ml). The combined extracts were washed twice 
with water (20ml), then dried over magnesium sulfate and then evaporated (40mbar, 40°C). 
The residue was subjected to flash chromatography (20g silica, 0.040-0.063mm particle size) 
eluting with a mixture of dichloromethane and methanol (99:1, v/v) to give the title compound as 

20 a white powder (279mg). TLC: Rp=43/64 (dichloromethane : methanol, 9:1). *H NMR 

(250MHz, (CD 3 ) 2 SO, at a temperature of 373°K] : 5 1.16 (t, J=7Hz, 3H); 1.23 (d, J=7.5Hz, 3H); 

2.28 (s, 3H); from 2.45 to 2.55 (m, 2H); 3.06 (m, 1H); 3.25 (m, 2H); 3.69 (m, 2H); 3.82 (s, 2H); 
3.85 (s, 3H); 4.05 (q, J=7Hz, 2H); 5.73 (broad band :1H); 6.43 (dd, J=8 and 2Hz, 1H); 6.50 (d, 
J=2Hz, 1H); 6.70 (dd, J=9 and 1.5Hz, 1H); 6.81 (d, J=1.5Hz, 1H); 6.97 (broad t, J=7.5Hz, 1H); 

25 from 7.10 to 7.30 (m, 3H); 7.71 (broad d, J=9Hz, 1H); 7.98 (d, J=8.5Hz, 1H); 8.25 (broad s, 1H); 

8.29 (broad s, 1H). MS (EI): 544(M+). 

REFERENCE EXAMPLE 18 
7-(2"Ethoxvcarbonvl-l'methvl-ethvl)-4-(r3-methoxv-4-( r 3-o-tolyl-ureido)-phenvn>acetvl)-3.4- 
30 dihydro-2H-quinoxaline-l -carboxylic acid tert-butyl ester 

A mixture of [3-methoxy-4-(3-o-tolyl-ureido)-phenyl]-acetic acid (0.536g) and 
7-(2-ethoxycarbonyl-l-methyl-ethyI)-3,4-dihydro-2H-quinoxaline-l-carboxyIic acid tert-butyl 
ester (396mg, Reference Example 19) in tetrahydrofuran (10m I) containing 4 Angstrom 
molecular sieves (0.5g) was treated with triethyl amine (638ul), 0-(7-azabenzotriazoI-l-yl)- 
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NjNjNSN'-tetramethyluronium hexafluorophosphate (518mg) and 4-dimethyl-aminopyridin 
(14mg). After stirring for 5 hours further aliquots of [3-methoxy-4-(3-o-toIyl-ureido)-phenyl]- 
acetic acid (0.178g) and 0-(7-azabenzotriazol-l-yl)-N,N,N\NMetramethyIuronium 
hexafluorophosphate (172mg) were added and stirring was continued for a further 18 hours. 
The reaction mixture was filtered through a cehte and the filter pad was washed with ethyl 
acetate (50ml). The combined filtrate and washings were washed three times with aqueous 
saturated ammonium chloride (20ml), then dried over magnesium sulfate and then evaporated 
(40°C, 40mbar). The residue (1.2g) was submitted to chromatography (36g silica, 0.040-0.063mm 
particle size) eluting with a mixture of cyclohexane and ethyl acetate (70:30, v/v) to afford the 
title compound as a white powder (379mg). TLC: Rp=15/65 (cyclohexane : ethyl acetate, 1:1). 

*H NMR (400 MHz, (CD3)2SO, at room temperature, we observe a mixture of ro tamers): 8 1.14 

(t, J=7Hz, 3H); 1.24 (d, J=7Hz, 3H); 1.48 (s, 9 H); 2.26 (s, 3H); 2.58 (d, J=7.5Hz, 2H); 3.17 (m, 
1H); 3.64 (m, 2H); from 3.75 to 3.90 (m, 7H); 4.04 (q, J=7Hz, 2H); from 6.55 to 6.85 (very broad 
band, 2H); 6.96 (t, J=7.5Hz, 1H); 7.00 (broad d, J=8Hz, 1H); from 7.10 to 7.20 (m, 2H); 7.46 
(broad band, 1H); 7.64 (broad s, 1H); 7.78 (d, J=8Hz, 1H); 8.01 (d, J=8Hz, 1H); 8.48 (s, 1H); 8.54 
(broad s, 1H). MS (EI): 644 (M+). 



REFERENCE EXAMPLE 19 
7-(2-Ethoxvcarbonvl-l-methvl>ethvl)*3,4-dihvdro>2H-quinoxaline-l-carboxvlic acid tert-butvl 
ester 

4-Benzyl-7-(2»ethoxycarbonyl-l-methyI-vinyl)-3,4-dihydro-2H-quinoxaline-l-carboxyIic acid 
tert-butyl ester. (0.905g, Reference Example 20) was added to a stirred suspension of palladium 
dihydroxide on carbon (240mg, 20%) in acetic acid and submitted to hydrogenation (30 bar) at 
15°C overnight. The resulting crude mixture was filtered through celite and the filter pad was 
washed with ethyl acetate. The combined filtrate and washings were evaporated (40m bar, 
40°C). The residue was subjected to chromatography (30g silica, 0.040-0.063mm particle size) 
eluting with dichloromethane to afford the title compound as a colorless oil (485mg). TLC: 
R F =25/65 (byclohexane : ethyl acetate, 7:3, v/v). *H NMR (400 MHz, (CD 3 ) 2 SO) : 8 1.14 (m, 

6H); 1.48 (s, 9 H); 2.47 (d, J=7.5Hz, 2H); 3.00 (m, 1H); 3.22 (m, 2H); 3.57 (m, 2H); 4.01 (q, 
J=7Hz, 2H); 5.90 (broad band, 1H); 6.47 (d, J=8Hz, 1H); 6.70 (dd, J=8 and 2Hz, 1H); 7.20 (broad 

band, 1H). MS (EI): 348 (M + ). 



REFERENCE EXAMPLE 20 
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4-BenzyN7-(2-ethoxvcarbonyM -methyl- vinyl)-3,4-dihvdro-2H-quinoxaline-l-carboxvlic acid 
tert-butvl ester . 

A mixture of ethyl 3-(l-{[3-methoxy-4-(3-o-tolyI-ureido)-phenyI]-acetyl}-l,2,3,4-tetrahydro- 
quinoxa!in-6-yl)-propionate (4.4g, Reference Example 1) tributylamine (50ml), tri-ortho 
tolylphosphine (177mg) and palladium acetate (444mg) was heated 15 minutes at 80°C then 
treated with ethyl crotonate (2.74 ml) and the resulting mixture was heated overnight at 120°C. 
After cooling to 20°C the reaction mixture was treated with hydrochloric acid (350ml, 1M) then 
extracted four times with ethyl acetate (200ml). The combined extracts were washed with 
saturated aqueous sodium bicarbonate solution (200ml), then with water (200ml), then dried 
over magnesium sulfate and then evaporated. The residue was subjected to chromatography on 
silica (260g, 0.040-0.063mm particle size) eluting with a mixture of cyclohexane and ethyl acetate 
)95:5, v/v) to afford the title compound as a colorless oil (910mg). *H spectrum of NMR (400 
MHz, (CD 3 ) 2 SO) : 5 1.23 (t, J=7Hz, 3H); 1.49 (s, 9 H); 2.47 (d, J=1.5Hz, 3H); 3.49 (m, 2H); 3.78 
(m, 2H); 4.11 (q, J=7Hz, 2H); 4.62 (s, 2H); 6.04 (m, 1H); 6.64 (d, J=9Hz, 1H); 7.19 (dd, J=9 and 
2Hz, 1H); 7.27 (m, 3H); 7.36 (broad t, J=7.5Hz, 2H); 7.63 (broad s, 1H). MS (EI): 436 (M + ). 

REFERENCE EXAMPLE 21 
Ethyl 3-(4-(3-Dimethvlamino-propionvl)-l-{r3-methoxV'4-(3-o-tolvl-ureido)-phenvn-acetvl>- 
1.2,3,4-tctrahvdro-quinoxalin-6-vl)-propanoate 

A stirred mixture of ethyl 3-(4-acryloyl-l-{[3-methoxy-4-(3-o-toIy!-ureido)-phenyI]-acetyl}- 
l,2,3,4-tetrahydro-quinoxaIin-6-yl)-propanoate (283mg, Reference Example 22) and 
methylamine (115jjI) in ethanol (5ml) was heated at reflux for 8 hours, then treated with a 
further aliquot of methylamine (50pl) and then heated at reflux for a further 2 hours. The 
reaction mixture was cooled to 20°C, then diluted with ethyl acetate, then treated with 
hydrochloric acid (50ml, 0.1M) and separated. The ethyl acetate phase was washed with 
saturated aqueous sodium bicarbonate (10ml), then washed three times with water (10ml), then 
dried over magnesium sulfate and then evaporated under reduced pressure. The aqueous phase 
from abpve was extracted three times with dichloromethane (50ml). The dichloromethane 
extracts were combined with the above ethyl acetate residue, dried over magnesium sulfate and 
then evaporated under reduced pressure. The crude residue (331mg) was subjected to flash 
chromatography on silica (30g, 0.040-0.063 mm particle size) eluting with a mixture of 
dichloromethane and methanol (99:1 to 96 : 4, v/v) to give the title compound as a white foam 

(275 mg). *H NMR 400 MHz, (CD 3 ) 2 SO, at a temperature of 383°K]: 8 1.20 (t, J=7Hz, 3H); 2.19 
(s, 6H); 2.28 (s, 3H); from 2.55 to 2.70 (m, 6H); from 2.75 to 3.00 (m, 2H); from 3.80 to 3.90 (m, 
2H); 3.83 (s, 2H); 3.86 (s, 3H); 3.90 (m, 2H); 4.1 l(q, J=7Hz, 2H); 6.67 (broad d, J=8Hz, 1H); 6.81 
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(broad s, 1H); 6.99 (broad t, J=7.5Hz, 1H); from 7.05 to 7.25 (m, 3H); 7.42 (broad s, 1H); 7.56 (d, 
J=8.5Hz, 1H); 7.69 (broad d, J=8Hz, 1H); 7.98 (d, J=8.5Hz, 1H); 8.17 (broad s, 1H); 8.25 (broad 
s, 1H). MS (CI): 630 (MH+). 

REFERENCE EXAMPLE 22 
Ethyl 3-(4-Acrvlovl-l-fr3-mcthoxv-4-(3-o-tolvl-ureido)-phenvn-acetyl)-1.2.3.4-tetrahvdro- 
quinoxalm-6-yl)-propanoate 

3-Bromo propionyl bromide (262ul) was added to a stirred suspension of 3-(l-{[3-methoxy-4-(3- 
o-tolyl-ureido)-phenyI]-acetyl}-l,2,3,4-tetrahydro-quinoxalin-6-yI)-propionic acid ethyl ester 
(0.229 g, Reference Example 1) and triethylamine (680ul) in tetrahydrofuran (10ml) cooled to 
0°C under argon atmosphere. After stirring at 0°C for 1 hour then at 20°C overnight the 
mixture was treated with 3-bromo propionyl bromide (90ul) and stirring was continued for 2 
hours at 21°C. The reaction mixture was treated with water (25ml) and after stirring for 15 
minutes at 20°C the mixture was extracted three times with ethyl acetate (25ml). The combined 
extracts were washed with saturated aqueous sodium bicarbonate (10ml), then washed four 
times with water (10ml), then dried over magnesium sulfate and then evaporated to dryness 
under reduced pressure (40°C, 40 mbar). The residue (1.7g) was subjected to flash 
chromatography on silica (50g, 0.040-0.063 mm particle size) eluting with a mixture of 
cyclohexane and ethyl acetate (1:1, v/v) to give the title compound as a yellow foam (550 mg). 

TLC: Rp = 30/72, silica, eluting with a mixture of dichloromcthane and methanol (9:1, v/v). *H 

NMR [400 MHz, (CD 3 ) 2 SO, at a temperature of 373°K]: 8 1.20 (t, J=7Hz, 3H); 2.28 (s„ 3H); 

2.64 (t, J=7.5Hz, 2H); 2.91 (t, J=7.5Hz, 2H); 3.81 (s, 3H); 3.84 (s, 2H); 3.87 (m, 2H); 3.93 (m, 2H); 

4.11 (q, J=7Hz, 2H); 5.68 (dd, J=10.5 and 2Hz, 1H); 6.21 (dd, J=17 and 2Hz, 1H); 6.38 (dd, J=17 

and 10.5Hz, 1H); 6.58 (broad d, J=8Hz, 1H); 6.75 (broad s, 1H); 6.99 (broad t, J=7.5Hz, 1H); 

from 7.10 to 7.25 (m, 4H); 7.57 (d, J=8.5Hz, 1H); 7.69 (broad d, J=8Hz, 1H); 7.92 (d, J=8.5Hz, 

1H); 8.18 (broad s, 1H); 8.28 (broad s, 1H). MS (EI): 584 (M+). 

i 

IN VITRO AND IN VIVO TEST PROCEDURES 

1. Inhibitory effects of compounds on VLA4 dependent cell adhesion to Fibronectin and VCAM. 
1.1 Metabolic labelling of RAMOS cells. 

RAMOS cells (a pre-B cell line from ECACC, Porton Down, UK) are cultured in RPMI culture 
medium (Gibco, UK) supplemented with 5% foetal calf serum (FCS, Gibco, UK). Prior to assay 
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the cells are suspended at a concentration of 0.5 X 10*> cells/ml RPMI and labelled with 
400nCi/100mIs of [ 3 H]-mcthionine (Amersham, UK) for 18 hours at 37°C. 

1.2 96 well plate preparation for adhesion assay, 

Cytostar plates (Amersham, UK) were coated with 50uJ/welI of either 3yg/m\ human soluble 
VCAM-1 (R&D Systems Ltd, UK) or 28.8|ig/ml human tissue Fibronectin (Sigma, UK). In 
control non-specific binding wells 50jil phosphate buffered saline was added. The plates were 
then left to dry in an incubator at 25°C, overnight. The next day the plates were blocked with 
200uJ/welI of Pucks buffer (Gibco, UK) supplemented with 1% BSA (Sigma, UK). The plates 
were left at room temperature in the dark for 2 hours. The blocking buffer was then disposed of 
and the plates dried by inverting the plate and gently tapping it on a paper tissue. 50ul/weII of 
3.6% dimethyl sulphoxide in Pucks buffer supplemented with 5mM manganese chloride (to 
activate the integrin receptor Sigma, UK) and 0.2% BSA (Sigma, UK), was added to the 
appropriate control test binding and non-specific binding assay wells in the plate. 50uJ/well of 
the test compounds at the appropriate concentrations diluted in 3.6% dimethyl sulphoxide in 
Pucks buffer supplemented with 5mM manganese chloride and 0.2% BSA, was added to the test 
wells. 

Metabolically labelled cells were suspended at 4 x 10^ cells/ml in Pucks buffer that was 

supplemented with manganese chloride and BSA as above. 50fil/well of cells in 3.6% dimethyl 

sulphoxide in Pucks buffer and supplements was added to all plate wells. 

The same procedure exists for plates coated with cither VCAM-1 or fibronectin and data is 

determined for compound inhibition of cell binding to both substrates. 

1.3 Performance of assay and data analysis. 

The plates containing cells in control or compound test wells are incubated in the dark at room 
temperature for 1 hour. 

The plates are then counted on a Wallac Microbeta scintillation counter (Wallac, UK) and the 
captured data processed in Microsoft Excel (Microsoft, US). The data was expressed as an 
IC50, namely the concentration of inhibitor at which 50% of control binding occurs. The 
percentage binding is determined from the equation: 



{[(C T B - C NS )-(Ci - C NS )] / (C T B ' C NS ))X 100 = % binding 
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where OfB are tne counts bound to flbronectin (or VCAM-1) coated wells without inhibitor 
present, Cjsjs ar ^ the counts present in wells without substrate, and Cj are the counts present in 
wells containing a cell adhesion inhibitor. 

"Compound data of this invention is expressed for IC50S for inhibition of cell adhesion to 
both fibronectin and VCAM-1. Particular compounds of the invention inhibit cell adhesion to 
flbronectin and VCAM-1 with ICSOs in the range 100 micromolar to 0.1 nanomolar. Preferred 
compounds of the invention inhibit cell adhesion to fibronectin and VCAM-1 with ICSOs in the 
range 10 nanomolar to 0.1 nanomolar. " 

2. Inhibition of antigen-induced airway inflammation in the mouse and rat. 

2.1 Sensitization of the animals. 

Rats (Brown Norway, Harland Olac, UK) are sensitized on days 0, 12 and 21 with ovalbumin 
(100 ug, intraperitoneal^ [i.p], Sigma, UK) administered with aluminium hydroxide adjuvant 
(lOOmg, i.p., Sigma, UK) in saline (1ml, i.p.). 

In addition mice (C57) are sensitized on days 0 and 12 with ovalbumin (lOug, i.p.) administered 
with aluminium hydroxide adjuvant (20mg, i.p.) in saline (0.2ml, i.p.). 

2.2 Antigen challenge. 

Rats are challenged on any one day between days 28-38, while mice are challenged on any one 
day between days 20-30. 

The animals are challenged by exposure for 30 minutes (rats) or 1 hour (mice) to an aerosol of 
ovalbumin (lOg / 1) generated by an ultrasonic nebulizer (deVilbiss Ultraneb, US) and passed into 
an exposure chamber. 

2.3 Treatment protocols. 

Animals are treated as required before or after antigen challenge. The aqueous-soluble 
compounds of this invention can be prepared in water (for oral, p.o. dosing) or saline (for 
intratracheal, i.t. dosing). Non-soluble compounds are prepared as suspensions by grinding and 
sonicating the solid in 0.5 % methyl cellulose / 0.2 % poJysorbate 80 in water (for p.o. dosing, 
both Merck UK Ltd., UK) or saline (for i.t. dosing). Dose volumes are: for rats 1ml / kg, p.o. or 
0.5mg / kg, i.t.; for mice 10ml / kg, p.o. or 1ml / kg, i.t. 

2.4 Assessment of airway inflammation. 
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The cell accumulation in the lung is assessed 24 hours after challenge (rats) or 48-72 hours after 
challenge (mice). The animals are euthanized with sodium pentobarbitone (200mg/kg, i.p., 
Pasteur Merieux, France) and the trachea is immediately cannulated. Cells are recovered from 
the airway lumen by bronchoalveolar lavage (BAL) and from the lung tissue by enzymatic 
(collagenase, Sigma, UK) disaggregation as follows. 

BAL is performed by flushing the airways with 2 aliquots (each 10 ml/kg) RPMI 1640 medium 
(Gibco, UK) containing 10 % fetal calf serum (FCS, Serotec Ltd,, UK). The recovered BAL 
aliquots are pooled and cell counts made as described below. 

Immediately after BAL, the lung vasculature is flushed with RPMI 1640 / FCS to remove the 
blood pool of cells. The lung lobes are removed and cut into 0.5 mm pieces. Samples (rats: 
400mg; mice: ISOmg) of homogenous lung tissue are incubated in RPMI 1640 /FCS with 
collagenase (20 U/ml for 2 hours, then 60 U/ml for 1 hour, 37°C) to disaggregate cells from the 
tissue. Recovered cells are washed in RPMI 1640 / FCS. 

Counts of total leukocytes recovered from the airway lumen and the lung tissue are made with 
an automated cell counter (Cobas Argos, US). Differential counts of eosinophils, neutrophils and 
mononuclear cells are made by light microscopy of cytocentrifuge preparations stained with 
Wright-Giemza stain (Sigma, UK). T cells are counted by flow cytometry (EPICS XL, Coulter 
Electronics, US) using fluophore-labelled antibodies against CD2 (a pan-T cell marker used to 
quantify total T cells), CD4, CD8 and CD25 (a marker of activated T cells). AH antibodies were 
supplied by Serotec Ltd., UK). 

2.5 Data analysis. 

The cell data was expressed as mean cell numbers in unchallenged, challenged and vehicle 
treated, and challenged and compound treated groups, including the standard error of the 
means. Statistical analysis of the difference among treatment groups was evaluated using one- 
way analysis of variance via the Mann-Whitney test. Where p < 0.05 no statistical significance 
existed. 
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CLAIMS 

1. A compound of general formula (I):- 




wherein:- 

represents a group selected from : 

(i) R 3 -Z 3 - 

(ii) R 3 -L 2 -R 4 -Z 3 - 
(Hi) R^lAAr^lAz 3 - 
(iv) R 3 -L 3 -Ar*-L2-R 4 -Z 3 - 

R 2 represents hydrogen, halogen, lower alkyl or lower alkoxy; 

R 3 is alkyl, alkenyl, alkynyl, aryl, arylalkyl, arylalkenyl, arylalkynyl, cycloalkyl, cycloalkylalkyl, 
cycloalkylalkenyl, cycloalkylalkynyl, cycloalkenyl, cycloalkenylalkyl, heteroaryl, 
heteroarylalkyl, heteroarylalkenyl, heteroarylalkynyl, heterocycloalkyl or heterocycloalkylalkyl; 

is an alkylene chain, an alkenylene chain, or an alkynylene chain; 

is hydrogen or lower alkyl; 

R*> is hydrogen, alkyl, alkenyl, aryl, arylalkyl, cycloalkyl, cycloalkylalkyl, heteroaryl or 
heteroaryl alkyl; 

is hydrogen or lower alkyl; 
R8 is hydrogen, alkyl, aryl, arylalkyl, cycloalkyl, cycloalkylalkyl, heteroaryl, heteroarylalkyl, 
heterocycloalkyl or heterocycloalkylalkyl; 

is alkyl, aryl, cycloalkyl, heteroaryl or heterocycloalkyl, or alkyl substituted by aryl, an acidic 
functional group, cycloalkyl, heteroaryl, heterocycloalkyl, -S(0) m R 3 , -C(=0)-NY 4 Y^ or 

-NY 4 Y 5 ; 

RlO is hydrogen, R 3 or alkyl substituted with alkoxy, cycloalkyl, hydroxy, mercapto, alkylthio or 
-NY 4 Y 5 ; 
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rH and R 13 are each independently selected from hydrogen or a group consisting amino acid 
side chains, an acidic functional group, R 3 , -C(=0)-R 3 , or -C(=0)-NY 4 Y 5 , or alkyl substituted 
by an acidic functional group or by R 3 -NY 4 Y 5 , -NH-C(=0)-R 3 -C(=0)-R 4 -NH 2 , 
-C(=0)-Ar 1 -NH 2 , -C(=0)-R 4 -C0 2 H, or -C(=0)-NY 4 Y 5 ; 

5 or R 10 and R 11 or R 10 and R 13 together with the atoms to which they attached form a 3- to 
6-membered heterocycloalkyl ring; 
R 12 is C^alkylene, optionally substituted by R 3 ; 

R 14 is alkyl, aryl, arylalkyl, cycioalkyl, cycloalkylalkyl, heteroaryl, heteroarylalkyl, 
heterocycloalkyl or heterocycloalkylalkyl; 
10 R 17 represents hydrogen, R 9 , -C(=0)-R 9 , -C(=0)-OR 14 or -S0 2 R 9 ; 

A 1 represents a straight chain C 2 „3alkylene linkage optionally substituted by one or more 
groups chosen from alkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, imino, oxo, thioxo, or alkyl 
substituted by -ZR 6 , -NY*Y 2 , -C0 2 R 6 or -C(=0)-NY 1 Y 2 ; 
Ar* is arylene or heteroaryldiyl; 

15 represents: 

(i) a direct bond; 

(ii) an alkenylene, alkylene, alkynylene, cycloalkenylene, cycloalkylene, 
heteroaryldiyl, heterocycloalkylene or arylene linkage each optionally 
substituted by (a) an acidic functional group, cyano, oxo, -S(0) m R 9 , R 3 , 

20 -C(=0)-R 3 -C(=0)-OR 3 , -N(R 8 )-C(=0)-R 9 -N(R 8 )-C(=0)-OR 9 , 

-N(R 8 )-S0 2 -R 9 , -NY 4 Y 5 or -[C(=0)-N(Rl°)-C(R 5 )(R 11 )] p -C(=0).NY 4 Y 5 , or by 
(b) alkyl substituted by an acidic functional group, or by S(0) m R 9 , 

-C(=0)-NY 4 Y 5 or -NY 4 Y 5 ; 

(iii) a -[C(=O)-N(R 10 )-C(R 5 )(R 11 )]p- linkage; 

i 

25 (iv) a -Z 2 -R 12 - linkage; 

(v) a -C(=0)-CH 2 -C(=0)- linkage; 

(vi) a -R X2 -Z 2 -R 12 - linkage; 

(vii) a -C(R 5 )(R 13 )-[C(=O)-N(R ,0 )-C(R 5 )(R 11 )]p- linkage; or 

(viii) a -L^-L^-L 7 - linkage; 
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L 2 represents a -NR 5 -C(=Z)-NR5-, -C(=Z)-NR 5 -, -C(=0)-, -C(=Z)-0-, -NR 5 -C(=Z)-, -Z-, -SO-, 
-S0 2 -, -NR 5 -, -S0 2 -NR 5 -, -NR 5 -S0 2 -, -NR 5 -C(=0)-0-, -0-C(=0)-, or -0-C(=0)-NR 5 - linkage; 
L 3 represents a heteroaryldiyl, heterocycloalkylene, -NR 5 -C(=Z)-NR 5 -, -C(=Z)-NR 5 -, -C(=Z)-0-, 
-NR 5 -C(=Z)-, -Z-, -SO-, -S0 2 -, -NR 5 -, -S0 2 -NR 5 -, -NR 5 -S0 2 -, -NR 5 -C(=0)-0-, -0-C(=0)-, or 

5 -0-C(=0)-NR 5 - linkage; 

L 4 represents a direct bond, an alkylene, alkenylene or alkynylene chain; 
L 5 and h7 each independently represent a direct bond or an alkylene chain; 

represents a cycloalkylene or heterocycloalkylene linkage; 
Y is carboxy (or an acid bioisostere); 
10 Y* and Y 2 are independently hydrogen, alkenyl, alkyl, aryl, arylalkyl, cycloalkyl, heteroaryl or 
heteroarylalkyl; or the group -NY 1 Y 2 may form a cyclic amine; 

Y 4 and Y 5 are independently hydrogen, alkenyl, alkyl, alkynyl, aryl, cycloalkenyl, cycloalkyl, 
heteroaryl, heterocycloalkyl, or alkyl substituted by alkoxy, aryl, cyano, cycloalkyl, heteroaryl, 

heterocycloalkyl, hydroxy, oxo, 

_ N yly2 

or one or more -C0 2 R 7 or C(=0)-NY 1 Y 2 groups; or 

15 the group -NY 4 Y 5 may form a 5- to 7-membered cyclic amine which (i) may be optionally 

substituted with one or more substituents selected from alkoxy, carboxamido, carboxy, hydroxy, 
oxo (or a 5-, 6- or 7-membered cyclic acetal derivative thereof), R^; (ii) may also contain a 
further heteroatom selected from O, S, S0 2 , or NY 6 ; and (iii) may also be fused to additional 
aryl, heteroaryl, heterocycloalkyl or cycloalkyl rings to form a bicyclic or tricyclic ring system; 

20 Y 6 is hydrogen, alkyl, aryl, arylalkyl, -C(=0)-R 14 , -C(=0)-OR 14 or -S0 2 R 14 ; 
Z represents an oxygen or sulphur atom; 

represents NR*? G r O; 
Z 2 is O, S(0) n , NR 5 , SONR 5 , C(=0)NR 5 or C(=0); 
Z 3 represents a direct bond, C(=0), OC(=0), NR 5 C(=0), or S0 2 ; 

25 m is an integer 1 or 2; 

n is zero or an integer 1 or 2; and 
p is zero or an integer 1 to 4; 

and the corresponding N-oxides, and their prodrugs; and pharmaceutical!)' acceptable salts and 
solvates of such compounds and their N-oxides and prodrugs, but excluding compounds where 
30 an oxygen, nitrogen or sulphur atom is attached directly to a carbon carbon multiple bond of an 
alkenylene, alkynylene or cycloalkenylenc residue. 



WO 00/39103 



226 



PCT/GB99/04430 



2. A compound according to claim 1 in which R* represents a group R 3 -Z 3 - in which Z 3 IS 
C(=0) and R 3 is optionally substituted aryl, optionally substituted heteroaryl or optionally 
substituted arylalkyl. 

5 3. A compound according to claim 2 in which R 3 is phenyl or phenyl substituted by one or 
two of aryloxy, cyano, halo, lower alkoxy, lower alkyl, nitro or CF3. 

4. A compound according to claim 2 in which R 3 is isoquinolinyl, isoxazolyl, 
pyrazolopyrimidinyl, pyridyl, pyrimidinyl, quinolinyl, thiazolyl and triazolyl, each optionally 

10 substituted by one or two of alkylcarbonyl, aryl, cyano, halo, lower alkoxy, lower alkyl, lower 

alkylsulphonyl, lower alkylthio, nitro or CF3. 

5. A compound according to claim 2 in which R 3 is benzyl optionally substituted in the 
phenyl ring by one or two of halo, hydroxy or methoxy. 

15 

6. A compound according to claim 2 in which R* 3 is 2-chlorophenyl, 5-chloro-2-cyanophenyl, 
2-chloro-6-methylphenyI, 2,6-dichlorophenyl, 2,6-difluorophenyl, 4-fluoro-2-trifluoromethyI, 2- 
methyI-4-nitrophenyl, 2-methyl-5-nitrophenyI, 2-nitrophenyI, 3-nitrophenyl or 2-phenoxyphenyl. 

20 7. A compound according to claim 1 in which R 1 represents a group R 3 -L 3 -Ar!-L 4 -Z 3 - in 
which Z 3 is C(=0), L 4 is a straight or branched C^alkylene chain, Ar 1 is optionally substituted 

phenylene or optionally substituted heteroaryldiyl, L 3 is an -NH-C(=0)-NH- linkage and R 3 is 
optionally substituted aryl or optionally substituted heteroaryl, 

25 8. A compound according to claim 7 in which L 4 is methylene, Ar 1 is optionally substituted 
p-phenylene and R 3 is optionally substituted phenyl. 



30 



9. A compound according to claim 8 in which Ar 1 is p-phenylene or p-phenylene substituted 
in the 3-position by halo, Cj^alkyl, Cj^alkoxy, C^alkylthio, Cj^alkylsulphinyl or 

C^alkylsulphonyl and R 3 is phenyl substituted in the 2-position by Cj^alkyl. 
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10. A compound according to claim 1 in which represents a group R 3 -L 3 -Ar J -L 4 -Z 3 - in 
which 1? is C(=0), is a straight or branched Cj^alkylene chain, Ar* is an optionally 

substituted 8 to 10 membcred bicyclic system ( a B Jin which ring f a is a 5 or 6 




membered heterocycle ring, ring b J is a 5 or 6 membered heterocycle or a benzene ring 



and the two rings are joined together by a carbon-carbon linkage or a carbon-nitrogen linkage, 
L 3 represents NH and R3 is optionally substituted aryl. 

11. A compound according to claim 10 in which is methylene and Ar* is optionally 
substituted benzoxazolyl or optionally substituted benzimidazoiyl. 

12. A compound according to claim 11 in which Ar* is benzoxazolyl or benzimidazoiyl each 
optionally substituted by one or more groups selected from lower alkyl, lower alkoxy, amino, 
halogen, hydroxy, lower alkylthio, lower alkylsulphinyl, lower alkylsulphonyl, nitro or 

trifluoromethyl, and R3 is phenyl substituted in the 2-position by lower alkyl, lower alkoxy, halo 
or diCj.4alkylamino. 

13. A compound according to claim 1 in which represents a group in 
which 7? is C(=0), is a straight or branched Cj.^alkylene chain, Ar* is optionally substituted 
phenylene or optionally substituted heteroaryldiyl, L~ is -C(=0)-NH- and R^ is heterocycloalkyl. 

14. A compound according to claim 13 in which is methylene and Ar* is optionally 
substituted p-plienylene. 

i 

15. A compound according to claim 14 in which Ar* is p-phenylene or p-phenylene 
substituted in the 3-position by halo, Cj^alkyl, Cj^alkoxy, Cj^alkylthio, Cj^alkylsulphinyl or 

Cj^alkylsulphonyl and R^ is indolinyl. 



16. A compound according to any preceding claim in which R^ is hydrogen. 
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17. A compound according to any preceding claim in which A 1 is an unsubstituted straight 
chain C2-3alkyIene linkage. 

18. A compound according to claim 17 in which A 1 is ethylene. 

5 

19. A compound according to any preceding claim in which Z 1 is an oxygen atom. 

20. A compound according to any one of claims 1 to 18 in which Z 1 is NH. 

10 21. A compound according to any one of claims 1 to 18 in which Z 1 is NC(=0)R 9 (where R 9 
is optionally substituted phenyl, C^alkyl, Chalky! substituted by an acidic group or C2-4aU<yl 
substituted by -NY 4 Y 5 where Y 4 and Y 5 are as defined in claim 1). 

22. A compound according to any one of claims 1 to 18 in which Z 1 is NC(=0)OR 14 (where 
15 R 14 is alkyl). 

23. A compound according to any preceding claim in which L 1 is an optionally substituted 
alkylene linkage. 

20 24. A compound according to claim 23 in which L 1 is ethylene or propylene, each optionally 
substituted by lower alkyl, aryl, heteroaryl, -N(R 8 )-C(=0)-R 9 , -N(R 8 )-C(==0)-OR 9 
-N(R 8 )-S0 2 -R 9 , -NY 4 Y 5 and -[C(=O)-N(R 10 )-C(R 5 )(R 11 )] p -C(=O)-NY 4 Y 5 or alkyl substituted 
by carboxy or an acid bioisostere, -ZH, -ZR 14 , -C(=0)-NY 4 Y 5 or -NY 4 Y* (wherein R 5 , R 8 , R 9 , 
R 10 , R 11 , R 14 , Y 4 , Y 5 , Z and P are as defined in claim 1). 

25 

R 5 

25. A compound according to claim 23 in which L 1 is a group C CH— where R 5 is 

R 15 

hydrogen or lower alkyl and R 15 is hydrogen or lower alkyl, or where R 5 is hydrogen and R 15 is 
aryl, heteroaryl, -N(R 8 )-C(=0)-R 9 , -N(R 8 )-C(=0)-OR 9 -N(R 8 )-S0 2 -R 9 , -NY 4 Y$, 
-[C(=O)-N(R 10 )-C(R 5 )(R 11 )]p-C(=O)-NY 4 Y 5 , or alkyl substituted by carboxy or an acid 
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bioisostere, or by -ZH, -ZR 14 -C(=0) -NY 4 Y 5 or -NY 4 Y 5 (wherein R 5 , R 8 , r9 R 10 f R ll f R 14 
Y 4 Y 5 , Z and P are as defined in claim 1). 

26. A compound according to claim 25 in which L* is a group CH— CHj— where R* 5 

R 15 

represents hydrogen, lower alkyl, aryl, heteroaryl, -N(R 8 )-C(=0)-R 9 , -N(R 8 )-C(=0)-OR 9 , 
-N(R 8 )-S0 2 -R 9 or -NY 4 Y 5 , or alkyl substituted by carboxy, -OH, -OR 14 or -C(=0)-NY 4 Y 5 
(wherein R 8 , R^, rI 4 , Y 4 and Y 5 are as defined in claim 1). 

27. A compound according to claim 25 in which L* is a group CH — CH- — where R^ 

R 15 

represents hydrogen, lower alkyl, aryl, heteroaryl, -N(R 8 )-C(=0)-R 9 , -N(R 8 )-C(=0)-OR 9 , 
-N(R 8 )-SC>2-R 9 or -NY 4 Y 5 , or alkyl substituted by carboxy, -OH, -OR 14 or -C(=0)-NY 4 Y 5 
(wherein R 8 , R 9 , Rl4 y 4 and Y 5 are as defined in claim 1). 

R S 

28. A compound according to claim 23 in which is a group CH — C where R^ is 

hydrogen or lower alkyl and R^ a represents lower alkyl, or where R^ is hydrogen and R^a 
represents aryl, heteroaryl, -N(R 8 )-C(=0)-R 9 , -N(R 8 )-C(=0)-OR 9 , -N(R 8 )-S0 2 -R 9 , -NY 4 yS, 
-[C(=O)-N(Rl0)-C(R 5 )(R 11 )]p-C(=O)-NY 4 Y 5 , or alkyl substituted by carboxy or an acid 

bioisostere, or by -ZH, -ZR 14 , -C(=0)-NY 4 Y 5 or -NY 4 Y 5 (wherein R 5 , R 8 , R 9 R 10 , rH, RI 4 
Y 4 , Y 5 , Z and P are as defined in claiml). 

29. A compound according to claim 28 in which is a group CH— CH — where R*5a 

represents -N(R 8 )-C(=0)-R 9 or -N(R 8 )-SC>2-R 9 (wherein R 8 and R 9 arc as defined in claim 1). 
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S 



30. A compound according to claim 28 in which L* is a group _ C ^_ CH __ where R 15a 

R 15a 

represents -N(R8)-C(=0).R9 or .N(R«)-S0 2 -R9 (wher ei„ R 8 and R 9 are 3, defined ^ j} 

31. A compound according to any preceding claim in which Y represents carboxy. 

32. A compound according to claim 1 having the formula (la):- 



a 1 ' N— - L i_ y 



W 5 

r'-nh-c^o^nh-at 1 -!.* — ^ 



R 2 



da) 



10 



in which R2 R3 A l ^ U> L 4 y and Z l are as defined in any reIeyant ^ ^ 

the corresponding N-oxides, and their prodrugs; and pharmaceutical* acceptable salts and 
solvates of such compounds and their N-oxides and prodrugs. 



15 33. 



A compound according to claim 1 having the formula (lb):- 




20 in which R2 R 3 a1> L 2, Y and z l are as defined any ^ x ^ ^ ^ ^ 

Z« represents a direct bond, NR* O or S(0) n (where R* and „ are „ dcfined fa any reIevant 
preceding claim), and R is hydrogen or an aryl group substituent, and the corresponding 
N-oxides, and their prodrugs; and pharmaceutical* acceptable salts and solvates of such 
compounds and their N-oxides and prodrugs. 



25 




in which Ar*, L^, A 1 , R^, Y and Z* are as defined in any relevant preceding claim, and the 
corresponding N-oxides, and their prodrugs; and pharmaceutical^ acceptable salts and solvates 
of such compounds and their N-oxides and prodrugs. 

35. A compound according to claim 1 having the formula(Id):- 




(Id) 



in which R^, A*, R^, L*, Y and Z* are as defined in any relevant preceding claim, and the 
corresponding N-oxides, and their prodrugs; and pharmaceutical^ acceptable salts and solvates 
of such compounds and their N-oxides and prodrugs. 

36. A compound according to claim 32 in which R^ is phenyl substituted in the 2-position by 
Ci_4alkyl. 

37. A compound according to any one of claims 32, 34 and 36 in which Ar* is p-phenylene or 
p-phenylene substituted in the 3-position by halo, C|_4alkyl, Cj^alkoxy, Ci^alkylthio, 
C].4alkylsulphinyl or Cj^alkylsulphonyl. 
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38. A compound according to claim 33 in which R 3 is phenyl substituted in the 2-position by 
lower alkyl, lower alkoxy, halo or diC].4alkylamino. 

39. A compound according to claim 33 or claim 38 in which Z 4 represents NH. 

5 

40. A compound according to any one of claims 33, 38 and 39 in which R represents 
hydrogen, halo, lower alkyl or lower alkoxy. 

41. A compound according to any one of claims 32, 33, 34 and 36 to 40 in which L 4 is a 
10 straight or branched Cj^alkylene chain. 

42. A compound according to claim 41 in which L 4 is methylene. 

43. A compound according to claim 35 in which R 3 is phenyl or phenyl substituted by one or 
15 two of aryloxy, cyano, halo, lower alkoxy, lower alkyl, nitro or CF3. 

44. A compound according to claim 35 in which R 3 is benzyl optionally substituted in the 
phenyl ring by one or two of halo, hydroxy or methoxy. 

20 45. A compound according to claim 35 in which R 3 is 2-chlorophenyl, 5-chloro-2- 

cyanophenyl, 2-chloro-6-methylphenyl, 2,6-dichlorophenyl, 2,6-difluorophenyl, 4-f1uoro-2- 
trifluoromcthyl, 2-methyl-4-nitroohehyI, 2-methyl-5-nitrophenyl, 2-nitrophenyl, 3-nitropheny! or 
2-phenoxyphenyl. 

25 46. A compound according to any one of claims 32 to 45 in which A 1 is an unsubstituted 
straight chain C2-3alkyIene linkage. 

47. A compound according to claim 46 in which A 1 is ethylene. 
30 48. A compound according to any one of claims 32 to 47 in which Z* is an oxygen atom. 



49. A compound according to any one of claims 32 to 47 in which Z 1 is NH. 
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50. A compound according to any one of claims 32 to 47 in which Z 1 is NC(=0)R 9 (where R 9 
is optionally substituted phenyl, C 1 . 4 alkyl, Cj^alkyl substituted by an acidic group or C 2 -4alkyl 
substituted by -NY 4 Y 5 where Y 4 and Y 5 are as defined in claim 1). 

5 

51. A compound according to any one of claims 32 to 47 in which Z 1 is NC(=0)OR 14 (where 
Rl4 is alkyl). 

52. A compound according to any one of claims 32 to 51 in which R 2 is hydrogen. 

10 

53. A compound according to any one of claims 32 to 52 in which L 1 is an optionally 
substituted alkylene linkage. 

54. A compound according to claim 53 in which L 1 is ethylene or propylene, each optionally 
15 substituted by lower alkyl, aryl, heteroaryl, -N(R 8 )-C(=0)-R 9 , -N(R 8 )-C(=0)-OR 9 

-N(R 8 )-S0 2 -R 9 -NY 4 Y 5 and -[C(=O)-N(R 10 )-C(R 5 )(R 11 )] p -C(=O)-NY 4 Y 5 or alkyl substituted 
by carboxy or an acid bioisostere, -ZH, -ZR 14 -C(=0)-NY 4 Y 5 or -NY 4 Y 5 (wherein R 5 , R 8 , R 9 
r10 ? rII^ r14 9 y 4 , Y 5 , Z and P are as defined in claim 1). 

R 5 

20 55. A compound according to claim 53 in which L 1 is a group C CH ~ where r5 > s 

R 15 

hydrogen or lower alkyl and R 15 is hydrogen or lower alkyl, or where R 5 is hydrogen and R 15 is 
aryl, heteroaryl, -N(R 8 )-C(=0)-R 9 -N(R 8 )-C(=0).OR 9 -N(R 8 )-S0 2 -R 9 , -NY 4 Y5, 
-[C(=O)-N(R 10 )-C(R 5 )(R 11 )] p -C(=:O)-NY 4 Y 5 , or alkyl substituted by carboxy or an acid 
bioisostere, or by -ZH, -ZR* 4 , -C(=0)-NY 4 Y 5 or -NY 4 Y^ (wherein R 5 , R 8 R 9 R 10 , R 11 , R 14 , 
25 Y 4 , Y 5 , Z and P are as defined in claim l). 

56. A compound according to claim 55 in which L 1 is a group CH— CH— where R 15 

R 15 

represents hydrogen, lower alkyl, aryl, heteroaryl, -N(R 8 )-C(=0)-R 9 -N(R 8 )-C(=0)-OR 9 , 
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-N(R 8 )-S0 2 -R 9 or -NY 4 Y 5 , or alkyl substituted by carboxy, -OH, -OR 14 or -C(=0)-NY 4 Y 5 
(wherein R 8 , R 9 , R 14 , Y 4 and Y 5 are as defined in claim 1), 

57. A compound according to claim 55 in which L* is a group CH— CH— where R*5 

R 15 

5 represents hydrogen, lower alkyl, aryl, heteroaryl, -N(R 8 )-C(=0)-R 9 , -N(R 8 )-C(=0)-OR 9 
-N(R 8 )-S0 2 -R 9 or -NY 4 Y 5 , or alkyl substituted by carboxy, -OH, -OR 14 or -C(=0)-NY 4 Y 5 
(wherein R 8 , R 9 , R 14 , Y 4 and Y 5 are as defined in claim 1). 

R 5 

58. A compound according to claim 53 in which L 1 is a group CH— C where R 5 is 

R 15a 

hydrogen or lower alkyl and R 15a represents lower alkyl, or where R 5 is hydrogen and R 15a 
10 represents aryl, heteroaryl, -N(R 8 )-C(=0)-R 9 , -N(R 8 )-C(=0)-OR 9 , -N(R 8 )-S0 2 -R 9 -NY 4 Y^, 
-[C(=O)-N(R 10 )-C(R 5 )(R 1:l )]p-C(=O)-NY 4 Y 5 , or alkyl substituted by carboxy or an acid 
bioisostere, or by -ZH, -ZR 14 -C(=0)-NY 4 Y 5 or -NY 4 Y 5 (wherein R 5 , R 8 , R 9 , R 1 ©, R^, R* 4 
Y 4 , Y^, Z and P are as defined in claiml). 

15 59. A compound according to claim 58 in which L 1 is a group CH— CH — where R 15a 

represents -N(R 8 )-C(=0)-R 9 or -N(R 8 )-S0 2 -R 9 (wherein R 8 and R 9 are as defined in claim 1). 

60. A compound according to claim 58 in which L 1 is a group CH— CH — where R 15a 

R 15a 

represents -N(R 8 )-C(=0)-R 9 or -N(R 8 )-S0 2 -R 9 (wherein R 8 and R 9 are as defined in claim 1). 

20 

61. A compound according to any one of claims 32 to 60 in which Y represents carboxy. 



62. A compound of formula (la) according to claim 32 in which R 2 is hydrogen, R 3 is a 2- 
substitutcd phenyl, A 1 is ethylene, Ar 1 is optionally substituted m- or p-phenylene or optionally 
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substituted p-pyridinediyl, L 1 is a CH— CH^— [where R 15 represents hydrogen, lower 

R 15 

alkyJ, aryl, heteroaryl, -N(R 8 )-C(=0)-R 9 -N(R 8 )-C(=0)-OR 9 , -N(R 8 )-S0 2 -R 9 or -NY 4 Y 5 , or 

alkyl substituted by carboxy (or an acid bioisostere), -OH, -OR 14 or -C(=0)-NY 4 Y 5 ], L 4 
represents a straight or branched Cj.^alkylcne chain, Y represents carboxy and Z* represents 

5 oxygen, NH, NC(=0)R 9 (where R 9 is phenyl, Ci_ 4 alkyl, Ci^alkyl substituted by COOH or 

C2-4aIkyl substituted by -NY 4 Y 5 where Y 4 and Y 5 are both Cj^alkyl) or NC(=0)OR 14 (where 

R* 4 is Cj.^alkyl); and the corresponding N-oxides, and their prodrugs; and pharmaceutical^ 
acceptable salts and solvates of such compounds and their N-oxides and prodrugs. 

10 63. A compound of formula (la) according to claim 32 in which R2 is hydrogen, R^ is a 2- 

substituted phenyl, A* is ethylene, Ar* is optionally substituted m- or p-phenylene or optionally 
substituted p-pyridinediyl, L 1 is a CH— CH — group [where R 15a represents 

-N(R 8 )-C(=0)-R 9 , or -N(R 8 )-S0 2 -R 9 ], L 4 represents a straight or branched Cj.^alkylene chain, 

Y represents carboxy and Z 1 represents oxygen, NH, NC(=0)R 9 (where R 9 is phenyl, Ci^alkyl, 

15 C^alkyl substituted by COOH or C2-4alkyI substituted by -NY 4 Y 5 where Y 4 and Y 5 are both 

C^alkyl) or NC(=0)OR 14 (where R 14 is C^.^alkyl); and the corresponding N-oxides, and their 
prodrugs; and pharmaceutical!}' acceptable salts and solvates of such compounds and their 
N-oxides and prodrugs. 

20 64. A compound of formula (lb) according to claim 33 in which R is hydrogen, chloro, 

methyl, ethyl or methoxy, R 2 is hydrogen, R^ is optionally substituted aryl, A* is ethylene, L* is 
a CH— CH— group [where R*5 represents hydrogen, lower alkyl, aryl, heteroaryl, 

-N(R 8 )-C(=0)-R 9 , -N(R 8 )-C(=0)-OR 9 , -N(R 8 )-S0 2 -R 9 or -NY 4 Y 5 , or alkyl substituted by 
carboxy (or an acid bioisostere), -OH, -ZR 14 , -C(=0)-NY 4 Y 5 or -NY 4 Y 5 ], L 4 is a straight or 
25 branched C^alkylene chain, X is O, Y is carboxy, Z 1 represents oxygen, NH, NC(=0)R 9 (where 

R 9 is phenyl, C^alkyl, Ci^alkyl substituted by COOH or C 2 -4alkyI substituted by -NY 4 Y 5 



WO 00/39103 



236 



PCT/GB99/04430 



where Y 4 and Y 5 are both C^alkyl) or NC(=0)OR 14 (where R 14 is C^alkyl), Z 4 is NH, and 

the group l — <K R 2 is attached at the ring 6 position; and the corresponding 

O 

N-oxides, and their prodrugs; and pharmaceutical!}' acceptable salts and solvates of such 
compounds and their N-oxides and prodrugs. 

65. A compound of formula (lb) according to claim 33 in which R is hydrogen, chloro, 
methyl, ethyl or methoxy, R 2 is hydrogen, R 3 is optionally substituted, A 1 is ethylene, L 1 is 
a CH— CH — group [where R 15a represents -N(R 8 )-C(=0)-R 9 or -N(R 8 )-S02-R 9 ], L 4 is a 

straight or branched C^alkylene chain, X is O, Y is carboxy, Z 1 represents oxygen, NH, 

NC(=0)R 9 (where R 9 is phenyl, Ci_ 4 alkyl, Ci^alkyl substituted by COOH or 

C 2 -4aIkyl substituted by -NY 4 Y 5 where Y 4 and Y 5 are both C^alkyl) or NC(=0)OR 14 (where 

Par' 

R 14 is C^alkyl), Z 4 is NH, and the group L^—^v R 2 is attached at the ring 

O 

6 position; and the corresponding N-oxides, and their prodrugs; and pharmaceutical^ 
acceptable salts and solvates of such compounds and their N-oxides and prodrugs. 

66. A compound of formula (lb) according to claim 33 in which R 2 is hydrogen, R^ is 

optionally substituted aryl, A 1 is ethylene, L 1 is a CH— CH— group [where R 15 represents 

R 15 

hydrogen, lower alkyl, aryl, heteroaryl, -N(R 8 )-C(=0)-R 9 , -N(R 8 )-C(=0)-OR 9 , -N(R 8 )-S0 2 -R 9 
or -NY 4 Y 5 , or alkyl substituted by carboxy (or an acid bioisostere), -OH, -OR 14 -C(=0)-NY 4 Y 5 
or -NY 4 Y 5 ], L 4 is a straight or branched Cj^alkylene chain, X is NR 5 ,Y is carboxy, Z 1 

represents oxygen, NH, NC(=0)R 9 (where R 9 is phenyl, Ci^alkyl, Ci^alkyl substituted by 

COOH or C2-4alkyl substituted by -NY 4 Y 5 where Y 4 and Y 5 are both Cj^alkyl) or 
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NC(=0)OR 14 (where R 14 is Cj^alkyl), Z 4 is NH, and the group 




is attached at the ring S or 6 position; and the corresponding 



N-oxides, and their prodrugs; and pharmaceutical^ acceptable salts and solvates of such 
compounds and their N-oxides and prodrugs. 

67. A compound of formula (lb) according to claim 33 in which is hydrogen, R 3 is 

optionally substituted aryl, A* is ethylene, is a CH— CH — group [where R*5a represents 

R 15a 

-N(R 8 )-C(=0)-R 9 or -N(R 8 )-S0 2 -R 9 J, L 4 is a straight or branched Cj^alkylene chain, X is NR 5 , 
Y is carboxy, Z* represents oxygen, NH, NC(=0)R 9 (where R 9 is phenyl, Cj^alkyl, C^alkyl 
substituted by COOH or C2-4alkyI substituted by -NY 4 Y 5 where Y 4 and Y 5 are both Cj^alkyl) 
or NC(=0)OR 14 (where R 14 is Ci_ 6 alkyl), Z 4 is NH, and the group 

tr — R is attached at the ring 5 or 6 position; and the corresponding 

O 

N-oxides, and their prodrugs; and pharmaceutical^ acceptable salts and solvates of such 
compounds and their N-oxides and prodrugs. 

68. A compound of formula (Ic) according to claim 34 in which R^ is hydrogen, A* is 

ethylene, Ar* is optionally substituted m- or p-phenylene or optionally substituted 
i 

p-pyridinediyl, L* is a CH — CH— group [where R 15 represents hydrogen, methyl, aryl, 

R 15 

heteroaryl, -N(R 8 )-C(=0)-R 9 -N(R 8 )-C(=O)-0R 9 , -N(R 8 )-S0 2 -R 9 or -NY 4 y5 or alkyl 
substituted by carboxy, -OH, -OR 3 or -C(=0)-N Y 4 Y 5 ], L 4 is a straight or branched 
C^alkylene chain, Y is carboxy and Z 1 represents oxygen, NH, NC(=0)R 9 (where R 9 is phenyl, 

Ci_ 4 alkyl, Chalky! substituted by COOH or C 2 -4alky! substituted by -NY 4 Y 5 where Y 4 and 
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Y 5 are both C^alkyl) or NC(=0)OR 14 (where R 14 is Cj^alkyl); and the corresponding 
N-oxides, and their prodrugs; and pharmaceutically acceptable salts and solvates of such 
compounds and their N-oxides and prodrugs. 

5 69. A compound of formula (Ic) according to claim 34 in which R 2 is hydrogen, A 1 is 
ethylene, Ar 1 is optionally substituted m- or p-phenylene or optionally substituted 
p-pyridinediyl, L 1 is a CH— CH — group [where R 15a represents -N(R 8 )-C(=0)-R 9 or 

-N(R 8 )-S02-R 9 ], L 4 is a straight or branched C^alkylene chain, Y is carboxy and Z 1 

represents oxygen, NH, NC(=0)R 9 (where R 9 is phenyl, Chalky!, Ci^alkyl substituted by 

10 COOH or C 2 -4aIkyl substituted by -NY 4 Y 5 where Y 4 and Y 5 are both C^alkyl) or 

NC(=0)OR 14 (where R 14 is C^alkyl); and the corresponding N-oxides, and their prodrugs; 
and pharmaceutically acceptable salts and solvates (e.g. hydrates) of such compounds and their 
N-oxides and prodrugs. 

15 70. A compound of formula (Id) according to claim 35 in which R 2 is hydrogen, R 3 is 

optionally substituted phenyl, optionally substituted heteroaryl or optionally substituted benzyl, 

A 1 is ethylene, L 1 is a CH— CH— [where R 15 represents hydrogen, methyl, aryl, 

R 15 

heteroaryl, -N(R 8 )-C(=0)-R 9 -N(R 8 )-C(=0)-OR 9 , -N(R 8 )-S0 2 -R 9 or -NY 4 Y5, or alkyl 
substituted by carboxy, -OH, -OR 14 or -C(=0)-NY 4 Y 5 ], Y is carboxy and Z 1 represents oxygen, 
20 NH, NC(=0)R 9 (where R 9 is phenyl, Chalky), Ci^alkyl substituted by COOH or C 2 -4alkyI 
substituted by -NY 4 Y 5 where Y 4 and Y 5 are both C 1 . 4 alkyl) or NC(=0)OR 14 (where R 14 is 
C^aHyl); and the corresponding N-oxides, and their prodrugs; and pharmaceutically 
acceptable salts and solvates (e.g. hydrates) of such compounds and their N-oxides and prodrugs. 

25 71. A compound of formula (Id) according to claim 35 in which R 2 is hydrogen, R 3 is 

optionally substituted phenyl, optionally substituted heteroaryl, or optionally substituted benzyl, 

A 1 is ethylene, L 1 is a CH~CH — group [where R 15a represents -N(R 8 )-C(=0)-R 9 or 

i 15a 
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-N(R 8 )-S02-R 9 ], Y is carboxy and Z 1 represents oxygen, NH, NC(=0)R 9 (where R 9 is phenyl, 

Chalky!, Ci^alkyl substituted by COOH or C 2 -4alkyI substituted by -NY 4 Y 5 where Y 4 and 

Y 5 are both C^alkyl) or NC(=0)OR 14 (where R 14 is C^alkyl); and the corresponding 
N-oxides, and their prodrugs; and pharmaceutically acceptable salts and solvates (e.g. hydrates) 
of such compounds and their N-oxides and prodrugs. 

72. A compound according to any one of claims 63, 65, 67, 69 and 71 in which L* is a group 
CH— CH — • 

73. A compound according to any one of claims 64, 66, 68 and 70 in which is a group 
CH-CH— . 

R 15 

74. A compound according to claim 73 in which represents hydrogen. 

75. A compound according to claim 73 in which R*5 represents lower alkyl. 

76. A compound according to claim 73 in which R*5 represents optionally substituted 
phenyl. 

77. A compound according to claim 73 in which R 1 ^ represents -N(R*)-C(=0)-R 9 where R** 
is hydrogen or lower alkyl and R^ is lower alkyl, aryl, heteroaryl, alkyl substituted by alkoxy, 
alkyl substituted by carboxy or alkyl substituted by -NY 4 Y 5 . 

78. A compound according to claim 73 in which R*5 represents -N(R 8 )-C(=0)-OR 9 where 
is hydrogen or lower alkyl and R 9 is lower alkyl or alkyl substituted by aryl. 

79. A compound according to claim 73 in which R*5 represents -N(R^)-S02*R 9 where R** is 
hydrogen or lower alkyl and R^ is lower alkyl, aryl, heteroaryl. 
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80. A compound according to claim 73 in which R* 5 represents -NY 4 Y$ where Y 4 and Y^ 
represent hydrogen. 

81. A compound according to claim 73 in which R 15 represents -NY 4 Y 5 where Y 4 is 
hydrogen and Y^ is lower alkyl or alkyl substituted by aryl. 

82. A compound according to claim 73 in which R*^ represents -NY 4 Y 5 where Y 4 and Y$ 
both represent alkyl substituted by aryl. 

83. A compound according to claim 73 in which R 15 represents lower alkyl substituted by 
car boxy. 

84. A compound according to claim 73 in which R 1 ^ represents lower alkyl substituted by 
-OH. 

85. A compound according to claim 73 in which R* 5 represents lower alkyl substituted by 
-OR 14 . 

86. A compound according to claim 73 in which R 35 lower alkyl substituted by 
-C(=0) -NY 4 Y 5 . 



87. A compound according to claim 73 in which R 1 ^ represents — H , — NH 2 , 
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o o o 

NH— C— CH— CH-C0 2 H, NH — C — CH— CH— CH— C0 2 H , NH — C — CH— NH 2 , 



5 




(in which R is hydrogen or an aryl group substituent), CH 3 , CH 2 CH 3 > 

CH 2 CH 2 CH 3 , CH 2 CH 2 CH 2 CH 3 , CH— OH , CH— C0 2 H or CH— OMe - 

10 88. A compound according to claim 72 in which R*5a represents -N(R^)-C(=0)-R^ where R^ 
is hydrogen or lower alkyl and r' is lower alkyl, aryl, heteroaryl, alkyl substituted by alkoxy, 
alkyl substituted by carboxy or alkyl substituted by -NY 4 Y 5 . 

89. A compound according to claim 72 in which R 15a represents -N(R*)-C(=0)-R^ where R** 
15 is hydrogen or lower alkyl and R^ is selected from 2-chlorophenyl, 5-chloro-2-cyanophenyl, 2- 
chIoro-6-methylphenyI, 2,6-dichIorophenyJ, 2,6-difluorophcnyl, 4-fluoro-2-trif1uoromethyl, 2- 
methyl-4-nitrophenyl, 2-methyI-5-nitrophenyI, 2-nitrophenyI, 3-nitrophenyI and 
2-phenoxyphenyl. 
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90. A compound according to claim 72 in which R 15a represents -N(R 8 )-C(=0)-R 9 where R 8 
is hydrogen or lower alkyl and R 9 is selected from quinoIin-4-yI, isoquinoIin-2-yl, 2,4-pyridin-3- 
yl, 2,6-dimethyl-4-trifluoromethyIpyridin-3-yI, 4-trifluoromethyIpyridin3-yl, 2-phenyI-4-methyI- 
l,2,3-triazol-5-yI, 3,5-dimethyIisoxazol-4-yI, 2,7-dimethyIpyrazoIo-[l,5-a]pyrimidin-6-yl, 2- 
isopropyl-4-methylthiazol-5-yl and 4-trifluoromethylpyrimidin-5-yl. 

91. A pharmaceutical composition comprising an effective amount of a compound according 
to claim 1 or a corresponding N-oxide, or a prodrug thereof; or a pharmaceutical^ acceptable 
salt or solvate of such a compound or its N-oxide or a prodrug thereof, in association with a 
pharmaceutical^ acceptable carrier or excipient. 

92. A compound according to claim 1 or a corresponding N-oxide, or a prodrug thereof; or a 
pharmaceutical^ acceptable salt or solvate of such a compound or its N-oxide or a prodrug 
thereof for use in therapy. 

93. A compound according to claim 1 or a corresponding N-oxide, or a prodrug thereof; or a 
pharmaceutically acceptable salt or solvate of such a compound or its N-oxide or a prodrug 
thereof for use in the treatment of a patient suffering from, or subject to, conditions which can 
be ameliorated by the administration of an inhibitor of a4pl mediated cell adhesion. 

94. A composition according to claim 91 for use in the treatment of a patient suffering from, 
or subject to, conditions which can be ameliorated by the administration of an inhibitor of ct4pi 
mediated cell adhesion. 

95. A compound or composition according to claim 1 or 91 respectively for use in the 
treatment of inflammatory diseases. 

96. A compound or composition according to claim 1 or 91 respectively for use in the 
treatment'of asthma. 

97. Use of a compound according to claim 1 or a corresponding N-oxide, or a prodrug 
thereof; or a pharmaceutically acceptable salt or solvate of such a compound or its N-oxide or a 
prodrug thereof in the manufacture of a medicament for the treatment of a patient suffering 
from, or subject to, conditions which can be ameliorated by the administration of an inhibitor of 
a4pl mediated cell adhesion. 
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98. Use of a compound according to claim 1 or a corresponding N-oxide, or a prodrug 
thereof; or a pharmaceutically acceptable salt or solvate of such a compound or its N-oxide or a 
prodrug thereof in the manufacture of a medicament for the treatment of asthma. 

5 

99. A method for the treatment of a human or non-human animal patient suffering from, or 
subject to, conditions which can be ameliorated by the administration of an inhibitor of a4pl 
mediated cell adhesion comprising administering to said patient an effective amount of a 
compound according to claim 1 or a corresponding N-oxide, or a prodrug thereof; or a 

10 pharmaceutically acceptable salt or solvate of such a compound or its N-oxide or a prodrug 
thereof. 

100. A compound as substantially herein before described with references to the Examples. 
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(57) Abstract 

The invention is directed to physiologically active compounds of formula (I) wherein R 1 represents R 3 -Z 3 , R 3 -L 2 -R 4 -Z 3 -, 
R3_L3_Ar'-L 4 -Z 3 - or R 3 -L 3 -Ar'-L 2 -R 4 -Z 3 -; R 2 represents hydrogen, halogen, lower alkyl or lower alkoxy; A 1 represents a straight chain 
Ci 3alkylene linkage optionally substituted by one or more groups chosen from alkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, imino, 
oxo, thioxo, or alkyl substituted by -ZR 6 , -NY'Y 2 , -CO2R 6 or -C(«0)-NYiY^; L 1 represents a direct bond; an alkenylene, alkylene, 
alkynylene/cycloalkenylene, cycloalkylene, heteroaryldiyl, heterocycloalkylene or arylene linkage each optionally substituted by (a) an 
acidic functional group, cyano, oxo, -S(0) m R9, R 3 , -C(-0)-R 3 , -C(=0)-OR 3 , -N(R*)-C(-0)-R 9 , -N(R*)-C(-0)-OR9, _ N (R8)-S0 2 -R9. 
-NY 4 Y 5 or -[C(=O)-N(R 10 )-C(R 5 )(R n )]p-C(«O)-NY 4 Y 5 , or by (b) alkyl substituted by an acidic functional group, or by S(0) m R 9 , 
-C(=0)-NY 4 Y 5 or -NY 4 Y 5 ; a -[C(=O)-N(R ,0 )-C(R 5 )(R 11 )]p-l m kage; a-Z^-R^-linkage; a -C(=0)-CH2-C(=0)-linkage; a -R ,2 -Z 2 -R 12 - 
linkage; a -C(R 4 )(R ,3 >-[C(=O)-N(R ,0 )-C(R 5 )(R n )]p- linkage; or a -L 5 -L 6 -L 7 - linkage; Z 1 is NR 17 or O; Y is carboxy or an acid 
bioisostere; and the corresponding N-oxides, and their prodrugs; and pharmaceutically acceptable salts and solvates of such compounds and 
their N-oxides and prodrugs. Such compounds have valuable pharmaceutical properties, in particular the ability to regulate the interaction 
of VCAM-1 and fibronectin with the integrin VLA-4 (a4/?l). 
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AMENDED CLAIMS 
[received by the International Bureau on 28 July 2000 (28.07.00); 
original claims 1 and 91-100 replaced by amended claims 1 and 91-102 (4 pages)] 

r11 and R* 3 are each independently selected from hydrogen or a group consisting amino acid 
side chains, an acidic functional group, R 3 , -C(=0)-R 3 , or -C(=0)-NY 4 Y S , or alky] substituted 
by an acidic functional group or by R 3 -NY*** *NH-C(=0)-R 3 -C(=0)-R 4 -NH 2 , 
-C(=0) Ar 1 .NH 2 , -C(=Q)-R 4 -C0 2 H, or -C(=0)-NY 4 y5; 

or R*° and R 11 or R 10 and R J3 together with the atoms to which they attached form a 3- to 

6-membered heterocycloalkyl ring; 

R 12 is Cj.^alkylene, optionally substituted by R 3 ; . 

R 14 is alkyl, aryl, arylalkyl, cycloalkyl, cycloalkylalkyl, heteroaryl, he teroaryl alkyl, 
heterocycloalkyl or heter^cycloalkylalkyl; 

R* 7 represents hydrogen, R 9 , -C(=t»-R 9 , -C(=0)-OR 14 or -S0 2 R 9 ; 
A 1 represents a straight chain C 2 .3alkylene linkage optionally substituted by one or more 
groups chosen from alkyl, aryl, arylalkyl, heteroary), heteroarylalkyl, imino, oxo, thioxo, or alkyl 
substituted by -ZR 6 , -NY:*Y 2 -C0 2 R 6 or -C(=0)-NY 1 Y 2 ; 
Ar* is arylene or heteroaryldiyl; 
represents; 

(i) an alkenylene, alkylene, alkynylene, cycloalkenylene, cycloalkylene, 
heteroaryldiyl, heterocycloalkylene or arylene linkage each optionally 
substituted by (a) an acidic functional group, cyano, -S(0) m R9,R3, . C (=0)-r3 
-C(=0)-OR 3 , -N(R 8 )-C(=0)-R^, -n(r8)-C(=0)-OR*, -N(R 8 )-SO r R 9 , -NY 4 y5 
or -[C(=O)-N(R 10 )-C(R 5 )(R 11 )] p -C(=O)-NY 4 Y s , or by (b) alkyl substituted by 
an acidic functional group, or by S(0) m R 9 , -C(=0)-NY 4 Y 5 or -NY 4 yS ; 

(U) a -rCW-NCR^-CCRSXR 11 )^- linkage} 

(iii) a -Z 2 -R* 2 - linkage; 

(iv) a -C(=0)-CH 2 -C(=0)- linkage; 

(v) a .R 12 -Z 2 -R 12 - linkage; 

(vi) a -C(R 5 )(R 13 )-(C(=O)-N(R 1 0)-C(R 5 )(Rl 1 )]p- linkage; or 

(vii) a -L s -lAl 7 - linkage; 
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90. A compound according to claim 72 in which R 15a represents -N(R 8 )-C(=0)>R9 where R 8 
is hydrogen or lower alkyl and R 9 is selected from quinolin-4-yl, isoquinolin-2-yl, 2,4-pyridin-3- 
yl, 2,6^dimethyl-4-trifluoromethylpyridm-3-yl ) 4-trifluoromethylpyridm3-yl, 2-phenyl-4-methyl- 
l,2,3-triazol-5-yl, 3,5-dimcthylisoxazo)-4yl, 2,7-dimethylpyrazoIo-[l,5-a]pyrimidin-6.yl, 2- 

5 isopropyl-4-methyIthiazol-5-yl and 4-trifluoromcthylpyrimidin.5.yl. 

91, A compound according to claim 1 selected from: 
3.(l-{[3-methoxy.4-(3-o-tolyI-ureido^ 

propionic acid; 
10 3-<l-{[3-inethoxy-^ 
acid; 

3- (4-acetyJ-l-{[3-methoxy-4-(3-o-tolyI-ureido)-phenyl].acetyl}-l > 2 ) 3,4.tetrahyd 

yl)-propionic acid; 
3.(4-benzoyl-H[3-metbofry-^^ 
15 yl)-propionic acid; 

4- (7-(^carboxyeUiyl)-4-{j^ 
quinoxalin-l-yl)-4-oxo-butyric acid; 
3,(4-(3-dtaiethylamino-propionyl)a-^ 
tetrahydro-quinoxalin-6-yl)-propionic acid; 

20 7-(2-carboxy-ethyl)-4-{[3^methoxy-4-(3-o-tolyI-ureido)-phenyl]-acetyl}*3,4-dihydro-2H- 

quinoxaline-l-corboxylic acid tert-butyl ester; 
3.<4-{[3.metfu>xy-4.(3-^ 
methyl-bexanoic acid; 

3-(4-{[3-methoxy-4-(3-o-t61yl.ureido)-phenyI]-acetyl}-3 5 4-dihydro-2H-benzo[l,4]oxa 

25 phenylpropanoic acid; 

3-(4-{[3-methoxy-4-(3-o.U ? lyl-ureido)^^ 

tolylpropanoic acid; 

3-(4-{[3.methoxy-4-(3-o-tolyl-^ 

butanoic acid; 
30 3-(4-{[3-methoxy-4-(3-o-tolyl*ure^ 

methylpentanoic acid; 

3-(4-benzoyl-l-{P-methoj^(^^ 

yl)-butyric acid; 

and the corresponding N-oxides, and their prodrugs; and pharmaceutical^ acceptable salts and 
35 solvates (e.g. hydrates) f such compounds and their N-oxidcs and prodrugs. 
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92. A compound according to claim 91 selected from: 

3.<l-{[3-methoxy-4-(3-o-toly^ 

propionic acid; 

3.(l-{[3.mett«y-4.(3.©^ 

5 acid; 

7-(2-carboxy-ethyl)-4-{[3-meth^^ 

quinoxaline-l-carboxylic acid tert-butyl ester; 

3-(4.{[3-mettoxH.<3^ 

methyl-hexanoic acid; 
10 3.(4-{r3-methoxy-4-(3-o-tolyl-ure^ 

phcnylpropanoic acid; 

3.(4-{[3.methoxy-4-(3-o.tolyl-ureido).phenyl]-acetyl}.3 J 4.diM 
tolylpropanoic acid; 
3-<4-{[3-methoxy.4-(3-o-tolyl-ureido)-p^ 

15 butanoic acid; 

3-(4-{[3-methoiy-4-(3-o.lWyl-ureido).phenyI> 

methylpentanoic acid; 

and the corresponding N-oxides, and their prodrugs; and pharmaceutical^ acceptable salts and 
solvates (e.g. hydrates) of such compounds and their N-oxides and prodrugs. 

20 

93. A pharmaceutical; composition comprising an effective amount of a compound according 
to claim 1 or a corresponding N-oxide, or a prodrug thereof; or a pharmaceutically acceptable 
salt or solvate of such a compound or its N-oxide or a prodrug thereof, in association with a 
pharmaceutically acceptable carrier or excipient. 

94. A compound according to claim 1 or a corresponding N-oxide, or a prodrug thereof; or a 
pharmaceutically acceptable salt or solvate of such a compound or its N-oxide or a prodrug 
thereof for use in therapy* 

30 95. A compound according to claim 1 or a corresponding N-oxide, or a prodrug thereof; or a 
pharmaceutically acceptable salt or solvate of such a compound or its N-oxide or a prodrug 
thereof for use in the treatment of a patient suffering from, or subject to, conditions which can 
be ameliorated by the administration of an inhibitor of o4|Jl mediated cell adhesion. 
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96. A composition according to claim 93 for use in the treatment of a patient suffering from, 
or subject to, conditions which can be ameliorated by the administration of an inhibitor of oc4pl 
mediated cell adhesion. 

97. A compound or composition according to claim 1 or 93 respectively for use in the 
treatment of inflammatory diseases. 

98. A compound or composition according to claim 1 or 93 respectively for use in the 
treatment of asthma. 

99. Use of a compound according to claim 1 or a corresponding N-oxide, or a prodrug 
thereof; or a pharmaceutically acceptable salt or solvate of such a compound or its N-oxide or a 
prodrug thereof in the manufacture of a medicament for the treatment of a patient suffering 
from, or subject to, conditions which can be ameliorated by the administration of an inhibitor of 
0401 mediated cell adhesion. 

200. Use of a compound according to claim 1 or a corresponding N-oxide, or a prodrug 
thereof; or a pharmaceutically acceptable salt or solvate of such a compound or its N-oxide or a 
prodrug thereof in the manufacture of a medicament for the treatment of asthma. 

101. A method for the treatment of a human or non-human animal patient suffering from, or 
subject to, conditions which can be ameliorated by the administration of an inhibitor of ot4pi 
mediated cell adhesion comprising administering to said patient an effective amount of a 
compound according to claim 1 or a corresponding N-oxide, or a prodrug thereof; or a 
pharmaceutically acceptable salt or solvate of such a compound or its N-oxide or a prodrug 
thereof. 



102. A compound as substantially herein before described with references to the Examples. 
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